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application to this project, in accordance with generally accepted geotechnical engineering
practice.

We appreciate the opportunity to be of service on this project and would be happy to answer
any questions you may have.
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~ Principal Engineer

TMM/TDW/JSD/clt
Distribution:  Mr. Ken Fellows, Parametrix, Inc. (7)
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SUMMARY OF GEOTECHNICAL STUDIES 1-91M-13845-A
EFFLUENT INFILTRATION PROJECT
TULALIP, WASHINGTON

1.0 SUMMARY

The following summary of project geotechnical considerations is presented for intrcductory
purposes and, as such, should be used only in conjunction with the full text of this report.

Project Description: The plan for the infiltration facilities calls for a linear gravel-
filled trench, approximately 4,750 feet in total length, located in the narrow strip of
land between Interstate 5 and Quil Ceda Boulevard.

Exploratory Methods: We explored subsurface conditions by means of nine
borings, 42 test pits, 7 observation wells, 9 single piezometers, and 19 nested
piezometers advanced at strategic locations across the project site. We also
performed 8 cone penetrometer tests (CPTs) along the proposed infiltration
trench alignment. '

Soil Conditions: According to published geologic maps, soil conditions in the site
vicinity are characterized by well-drained, stratified to massive outwash sand with
fine gravel, and some beds of silt and clay. These sediments, known as the
Marysville Sand Member, were deposited by meltwater flowing south from the
stagnating and receding Vashon glacier.

Our on-site explorations revealed somewhat variable near-surface soil conditions
but confirmed the mapped stratigraphy. In general, our explorations encountered
fine, fine to medium, and fine to coarse sands with trace to some silt, and silty
sands with some interbeds of sandy silt and clayey silt. The fine-grained soil
horizons appear to be scattered and discontinuous within the subsurface profiles,
and distinct layers could not be identified from our observations. The enclosed
exploration logs provide a detailed description of the soil strata encountered in
our subsurface explorations.

Groundwater Conditions: Across the site, groundwater was encountered at 1%
to 20 feet below the ground surface. Specifically along the proposed infiltration
trench alignment, the groundwater surface varied from 14 to 20 feet below the
ground surface.

Confirmatory CPT Probing: The CPT probing confirms that soil and groundwater

conditions at the proposed infiltration trench alignment are consistent with more
detailed measurements and testing conducted on nearby portions of the site.

SAWORDPROC\_Projects\13000s\13845 Tuslip Tribes\Geotechnica! Summary report.doc
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2.0 SITE AND PROJECT DESCRIPTION

The project site is generally located in the Tulalip Office Park area of the Tulalip Indian
Reservation, Washington, as shown on the enclosed Location Map (Figure 1). Site boundaries
are generally delineated by 88" Street N.E. on the south, by Quil Ceda Boulevard on the east,
by 116™ Street NE on the north, and by open space on the west.
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3.0 EXPLORATORY METHODS

We explored surface and subsurface conditions at the project site during November of 2001
through February of 2002. Our exploration and testing program comprised the following
elements:

) A visual surface reconnaissance of the site;

J Nine borings (designated B-1 through B-9) with Standard Penetration Tests,
advanced at strategic locations across the site;

J Seven groundwater observation wells (designated OW-1 through OW-7),
installed in or near all of our boreholes;

. Nine piezometers/wells (designated P-1 through P-9) installed at strategic
locations across the site;

. Nineteen nested piezometers (designated |-1/S-1 through 1-1/S-3, I-1/E-1 through
I-1/E-3, 1-2/S-1 through 1-2/S-3, I-2/E-1 through I-2/E-3, 1-3/S-1 through 1-3/S-3,
and |-3/W-1 through I-3/W-2, and 1-4/S-1 through 1-4/S-2) were installed near
infiltration test pits (designated I-1 through |-4) performed by others;

. Forty-four backhoe test pits (designated TP-1 through TP-23, including FTP-19A
through FTP-19l, and TP-101 through TP-112), five with installed piezometers
and 39 without, excavated at strategic locations across the site;

. Twenty-nine grain size analyses, performed on selected soil samples obtained
from the nine borings (B-1 through B-9), from the test pits for the casino
dewatering project (TP-101 through TP-112), and from the bottoms of the
infiltration test pits (I-1 through 1-4);

. Eight cone penetrometer tests (CPTs) performed at selected locations along the
proposed infiltration trench alignment;

. A review of published geologic maps and literature.

A timeline and description of the exploration program is provided below.
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October 31, 2001:

Five of the forty-four test pits were excavated on October 31, 2001, in order to obtain a general
sense of groundwater and soil conditions across the site. The test pit locations were
determined by Parametrix and were excavated and backfilled using a rubber tire backhoe
operated by a Tulalip Tribe contractor. A piezometer with 5 feet of hand slotted screen was
installed within each of these test pits.

November 5-13, 2001:

During November 5-13, 2001, seven of the borings (B-1 through B-7) were drilled to depths of
46.5 to 51.5 feet below the ground surface using the services of Environmental Drilling
Company. Borings B-1 and B-2 were advanced using hollow-stem auger equipment and adding
water to stabilize the hole. Since stabilization was difficult to obtain using water, borings B-3
through B-7 were advanced using hollow-stem auger and a bentonite slurry to stabilize the
holes. Standard penetration test (SPT) samplers were driven nearly continuously, and the
samples were collected and transported to AMEC's laboratory for soil type identification and
testing purposes. The borings were logged by a geotechnical engineer. For borings B-1 and
B-2, a 20-foot well with 10 feet of bottom screen was installed within each boring. For borings
B-3 through B-7, a separate 20-foot well with 10 feet of bottom screen was drilled and installed
within 15 feet of each of the borings. A detail of the well construction is shown for each well on
the enclosed logs.

November 7-14, 2001:

During November 7-14, 2001, nine, 20-foot single piezometers/wells (P-1 through P-9) with 10
feet of bottom screen were installed at locations selected by Parametrix across the project site.
Geo-Tech Explorations, Inc., installed the nine piezometers, which were observed and logged
by an AMEC geologist from the soil cuttings. Samples were not taken, and SPT's were not.
performed with the exception of Piezometer P-9 within the proposed wastewater treatment plant
site. Well construction details are shown on the enclosed logs.

Nineteen nested piezometers were also installed at this time at locations identified by
Parametrix. These wells were installed on the downgradient, south and east sides of the
infiltration tests (I-1 through |-4), to measure groundwater mounding. These wells are
designated I-1/S-1 through 1-1/S-3, I-1/E-1 through I-1/E-3, I-2/S-1 through 1-2/S-3, 1-2/E-1
through I-2/E-3, I-3/S-1 through 1-3/S-3, and I-3/W-1 through 1-3/W-2, and |-4/S-1 through 1-4/S-
2. Geo-Tech Explorations, Inc., installed the nineteen, nested piezometers, and they were
logged- from the soil cuttings by an AMEC geologist. No samples were taken or SPT's
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performed during driling. The nested piezometers consisted of two, 1-inch diameter
piezometers, one 22 feet in length and the other 35 feet long. Each piezometer had two feet of
screen at the botiom. A bentonite seal was placed between the upper and lower screened
sections of the nested piezometers. Construction details of the nested piezometers are shown
on the enclosed well logs.

November 27-29. 2001:

During November 27-28, 2001, twenty-seven of the forty-four test pits were excavated at
selected locations across the site. Fourteen of these (test pits TP-15 through TP-191) were
located by AMEC for design purposes at the proposed site for the wastewater treatment plant.
The remaining nine test pit locations (test pits TP-6 through TP-14 and TP-20 through TP-23)
were determined by Parametrix. All of the test pits were logged by an AMEC geologist and
excavated using a rubber tire backhoe operated by a subcontractor obtained by the Tulalip
Tribe. '

December 7, 2001:

On December 7, 2001, borings B-8 and B-9 were drilled to depths of 39 feet at selected
locations at the proposed location for the wastewater treatment plant. Borings B-8 and B-9
were advanced using hollow-stem auger and a bentonite slurry to stabilize the holes. Standard
penetration test (SPT) samplers were driven every 2 % to 5 feet, and the samples were
collected and transported to AMEC's laboratory for soil type identification and testing purposes.
The borings were excavated by Holt Drilling Company and logged by an AMEC geologist.

January 31, 2002:

On January 31, 2002, twelve additional test pits were excavated for a separate project
(evaluating the feasibility of temporarily discharging pumped groundwater from the Tulalip
Casino site). The test pits (TP-101 through TP-112) were excavated within two areas, one to
the north and one to the south of the casino site. The test pits were logged by an AMEC
geologist and excavated by Gobin Hauling & Excavating.

February 19, 2002:

On February 19, 2002, eight cone penetrometer tests (CPTs) were performed at selected
locations along the proposed infiltration trench alignment. These tests were performed to
confirm that there are no significant silt layers that would inhibit vertical infiltration and that the

SI\WORDPROC\_Projects\13000s\13845 Tualip Tribes\Geotechnical Summary report.doc
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groundwater table is sufficiently deep. Pore pressure dissipation tests were performed at each
CPT location to determine the depth to groundwater. No soil samples were collected, but the
soil types were correlated from tip and friction resistance and presented on the enclosed CPT
logs.

The specific number, locations, and depths of our explorations, wells, and piezometers were
either determined by AMEC, or selected by Parametrix and field-adjusted by AMEC, in relation
to the existing and proposed site features, under the constraints of surface access, underground
utility conflicts, and budget considerations.

It should be realized that the explorations performed and utilized for this evaluation reveal
subsurface conditions only at discrete locations across the project site and that actual conditions
in other locations could vary. Furthermore, the nature and extent of any such variations would
not become evident until additional explorations are performed or until construction activities
have begun. If significant variations are observed at that time, we may need to modify our
conclusions and recommendations contained in this report to reflect the actual site conditions.

S:AWORDPROC\_Projects\13000s\13845 Tualip Tribes\Geotechnical Summary report.doc



Parametrix, Inc. 1-91M-13845-A
March 15, 2002 Page 7

4.0 SITE CONDITIONS

The following sections of text present our observations, findings, and interpretations regarding
soil and groundwater conditions at the project site.

4.1  General Soil Conditions

According to published geologic maps, soil conditions in the site vicinity are characterized by
well-drained, stratified to massive outwash sand with fine gravel and some beds of silt and clay.
These sediments, known as the Marysville Sand Member, were deposited by meltwater flowing
south from the stagnating and receding Vashon glacier.

Our on-site explorations revealed somewhat variable near-surface soil conditions but confirmed
the mapped stratigraphy. In general, our explorations encountered fine, fine to medium, and
fine to coarse sands with trace to some silt and silty sands with some interbeds of sandy silt and
clayey silt. The fine-grained soil horizons appear to be scattered and discontinuous within the
subsurface profiles, and distinct layers could not be identified from our observations. The
enclosed exploration logs provide a detailed description of the soil strata encountered in our
subsurface explorations.

Our geotechnical laboratory tests revealed that the relatively clean, sands have a fines (silt and
clay) content on the order of 4 to 9 percent. The silty sands appear to have a fines content
ranging from 17 to 46 percent. Moisture contents ranged from 20 to 30 percent for the saturated
soils, and moisture contents of about 5 to 10 percent were obtained for the unsaturated soils.
The enclosed laboratory testing sheets graphically present our test results, and Table 1 lists
these results.

S:\WORDPROC\_Projects\13000s\13845 Tualip Tribes\Geotechnical Summary report.doc



Parametrix, Inc.

1-91M-13845-A

March 15, 2002 Page 8
TABLE 1
LABORATORY TEST RESULTS
Exploration Sample Moisture Gravel Sand Silt/Clay
Number Depth Content Content Content Content
(feet) (percent) (percent) (percent) (percent)
B-1 28 204 7.3 85.8 6.9
B-1 47 20.2 4.9 57.6 375
B-2 17 21.4 0.9 90.2 8.9
B-2 37.5 25.3 0 829 171
B-3 7 9.5 1.1 91.5 74
B-3 445 21.1 0 78.4 216
B-4 12 29.6 0.8 57.8 41.4
B4 37.5 24.0 0.1 92.3 7.6
B-5 19 24.5 7.8 88.1 4.1
B-5 37 25.0 0 94.0 6.0
B-6 14.5 24.7 6.6 89.4 4.0
B-6 23.5 24.5 14 94.6 4.0
B-7 11.5 22.8 0.8 90.8 8.4
B-7 47 25.5 0 53.8 46.2
B-8 225 25.8 0 90.6 9.4
B-9 5 26.4 0.2 94.9 4.9
I-1 3 14.3 04 95.3 4.3
I-2 3 10.6 0.1. 93.5 6.4
I-3* 3 35.3 0 59.2 40.8
-4 4 12.7 0.2 96.6 3.2
TP-101 2 7.0 2.1 95.0 2.9
TP-102 9 5.8 0 98.6 1.4
TP-103 5 6.4 3.6 95.6 0.8
TP-105 2 16.9 0.1 89.3 10.6
TP-106 4 6.1 7.1 91.7 1.2
TP-107 3 8.7 0.7 90.9 8.4
TP-108 4 8.0 0 96.1 3.9
TP-110 1 11.3 0 94.5 5.5
TP-112 8 5.6 4.5 941 1.4
* note- the bottom of I-3 was submerged and an alternate sample location near well P-7 was
selected by Parametrix. This alternate sample is labeled as I-5 in the Appendix B lab results.
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For the seven borings to 50 feet (B-1 through B-7), where nearly continuous sampling was
performed, we found the intervals of clean sands, silty sands, and silts. We also summarized
the continuous profiling of the eight Cone Penetrometer tests; this data is presented in Tables 2

and 3.

TABLE2
SUMMARY OF SOIL LAYERS
(Thickness in feet)

Boring Clean Sand Silty Sand Silts Total
B-1 42 9.5 0.2 51.7
B-2 17.25 28.25 1.5 47
B-3 26.5 24 0.5 51
B-4 20.25 25.25 3.5 49
B-5 17 32.5 1 50.5
B-6 28.25 21 3.5 52.75
B-7 26.5 19.5 4.5 50.5

Totals 177.75 160 14.7 352.45

TABLE 2 (continued)

Cone Clean Sand Silty Sand Silts Total
CPT-1001 23.8 2.8 1.8 284
CPT-1002 24.2 4.1 1.9 30.2
CPT-1003 20.5 7.0 1.3 28.8
CPT-1004 12.7 15.1 1.0 28.8
CPT-1005 17.8 7.1 3.3 28.2
CPT-1006 18.2 8.6 2.3 29.1
CPT-1007 11.2 15.1 1.8 28.1
CPT-1008 19.6 6.8 0.8 27.2

Totals 148.0 66.6 14.2 228.8
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Table 3 presents the same data in terms of percentage by volume.
TABLE 3
SUMMARY OF SOIL LAYERS
(Expressed as % by volume of total soil column)

Boring Clean Sand Silty Sand Silts Total
B-1 81% 18% 0.4% 100%
B-2 37% 60% 3.2% 100%
B-3 52% 47% 1.0% 100%
B-4 41% 52% 7.1% 100%
B-5 34% 64% 2.0% 100%
B-6 54% 40% 6.6% 100%
B-7 52% 39% 8.9% 100%

Average 50.1% 45.7% 4.2% 100%
TABLE 3 (continued)

Cone Clean Sand Silty Sand Silts Total
CPT-1001 83.8% 9.9% 6.3% 100%
CPT-1002 80.1% 13.6% 6.3% 100%
CPT-1003 71.2% 24.3% 4.5% 100%
CPT-1004 44.1% 52.4% 3.5% 100%
CPT-1005 63.1% 25.2% 11.7% 100%
CPT-1006 62.5% 29.6% 7.9% 100%
CPT-1007 399% 53.7% 6.4% 100%
CPT-1008 72.1% 25.0% 2.9% 100%

Average 64.6% 29.2% 6.2% 100%
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Four large scale infiltration tests were performed in proximity to four of our borings, and some
test pits. A summary of this data is presented in Table 4 below.

TABLE 4
SUMMARY OF INFILTRATION TESTS WITH BORINGS, TEST PITS AND DEPTH TO
GROUNDWATER INFORMATION
Depth to
Infiltration Test Test Result Nearby Boring Nearpy Test Groungwéter at
Pit(s) , !
Time of Drilling (ft)
-1 Pass B-1 TP-6, TP-8 18.9
1-2 Pass B-3 TP-9 15.7
1-3 Fail B-6 TP-13 45
-4 Fail B-7 TP-4 5.7
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4.2  Soil Conditions Along Infiltration Trench Alignment

CPT data was also collected along the proposed alignment for the wastewater treatment plant's
infiltration trench. The CPT logs and dissipation data are presented in Appendix A. Table 5
presents a summary of interpreted soil layers from these explorations. As can be seen from
Tables 2 and 3, the percentages of the sand, silty sand and silt layers are similar (to more .
sandy) than the results of the seven borings. The CPT probing confirms that soil and
groundwater conditions at the trench are consistent with soil classification, groundwater levels,
and infiltration conditions measured nearby portions of the site.
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TABLE 5
SUMMARY OF SOIL LAYERS FROM CPT RESULTS

Exploration | Depth to Sand/Silty Depth of Silt/Sandy | Depth of Gravelly Depth to
Number Sand below Surficial | Silt Interbeds (feet) Sand Interbeds | Groundwater
Silts (feet) (feet) (feet)
CPT-1001 0.7t0 1.7
1.7 19.0t0 19.8 21.6t0224 20.2
CPT-1002 1.7 '0.2t01.7 20.7 to 28.0 19.2
CPT-1003 0.1t0 0.5 16.5t0 17.4
0.5 461t05.3 18.5 t0 20 5 18.6
26.910 27.0 ) )
CPT-1004 0.1t0 0.5
0.5 29.2 10 29.8 not encountered 156.3
CPT-1005 0.1t0 1.6
1.6 10210 11.0 not encountered 14.3
17.4t0 18.2 _ ™
19.0t0 19.5 A%)
CPT-1006 0.1t01.9
1.9 28.7 t0 29.2 not encountered 15.9
CPT-1007 2.2 0.2t022 not encountered 17.7
CPT-1008 1.65t023
2.3 6.4106.8 not encountered 16.5
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4.3 Groundwater Conditions

At the time of drilling (November 5-13, 2001), our explorations encountered groundwater at
depths ranging from 1% to 18%: feet below existing grades. The groundwater levels have also
been monitored within selected observation wells and piezometers. Since monitoring began,
AMEC has observed that groundwater levels have risen as much as 3 feet during this time.
Table 6, presented after the text of this report, summarizes the approximate groundwater depths
measured in our explorations, observation wells, and piezometers.

On January 10, 2002, Parametrix requested that we take additional groundwater measurements
from some wells previously installed by Landau Associates, Inc (TGW-17, TGW-24, and TGW-
39). These measurements are also included within Table 6. (Updated tables containing further
measurements of the groundwater table will be provided as the measurements are obtained.)

The CPT explorations along the proposed alignment for the 4,750-foot long infiltration trench,
identified the groundwater table at 14.3 feet to 20.2 feet below the ground surface. Table 5,
above, presents these results, and Table 7, following this report, presents the calculation
worksheet.

Throughout the year, groundwater levels would likely fluctuate in response to changing
precipitation patterns, off-site construction activities, and site utilization.
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5.0 PUMP TESTING

A pump test was conducted on each of the 2-inch piezometer wells (well numbers P-1 through
P-9) installed across the project site. Each pump test consisted of pumping from each of the
wells utilizing an electric, submersible pump at a constant flow rate for a total of 15 minutes. The
pump rate was kept constant throughout each test, at a rate such that the water table did not
drop below the depth of the top of the screened portion of the well. One exception to this was at
piezometer P-2, which had a static water level below the depth of the top of the screened
interval. The pumping rate for the various wells varied from 1.1 gallons per minute (gpm) to 5.5
gpm. Drawdown was measured at regular intervals, by “hand-dipping” a water level indicator
probe within the well. Upon completion of the 15-minute pumping period, the pump was shut off
and recharge of the well was monitored for 5 minutes. It should be noted that for the tests
conducted on P-1, P-2, P-3, and P-4, water “back flowed" from the pump/discharge lines into
the well, thereby discharging additional water into the wells as they recovered. This problem
was corrected for the remainder of the pump tests. The data collected for each of the pump
tests is presented in Appendix C.
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6.0 INTERPRETATION OF DATA
6.1 Infiltration Rate Correlations

On the basis of our collected data, we can make the following qualitative correlations with
regards to infiltration rates:

o There appears to be some correlation based on the percentage of silts within the
50-foot soil profiles of B-1 through B-7. Referring to Table 3 and Table 4, boring
B-1 and B-3, near passing infiltration tests |-1 and I-2, had relatively low silt
percentages overall (1 percent or less). Borings B-6 and B-7, however, were
located near failing tests I-3 and |-4 and had 4.2 to 8.9 percent silts.

. There does not appear to be a correlation based on the percentage of silty
sands. Again referring to Table 3 and Table 4, borings B-1 and B-3 had 18% and
47% silty sands, respectively. Borings B-6 and B-7 had 40% to 39% silty sands
in their profiles, respectively.

. There is a good comrelation based on depth to groundwater. As presented in
Table 4, the depth to groundwater was significantly deeper at B-1 and B-3 (19.9
and 15.7 feet respectively). At the failed tests, the depth to water was shallow
(4.5 t0 5.7 feet). :

o There appears to be a moderate to good correlation based on the presence of
any interbeds of silty sand or silt. In review of the pertinent boring logs and test
pit logs, boring B-1 had silty interbeds between 10.5 and 15.5 feet below the
ground surface. Boring B-3 had silty interbeds at 5.5 feet, and from 13 feet to 15
feet. Boring B-6 had silty interbeds from 2.5 to 5 feet, and from 11.5 to 14.5 feet.
Boring B-7 had silty interbeds from 1 to 2.5 feet, at 9.5 feet, at 13 to 15 feet, and
at 18 feet. Referring to the shallower test pit logs, test pits TP-6, TP-8, and TP-9
did not encounter discrete silty sand or silt layers to the depths explored. Test pit
TP-13 had encountered a silty sand layer from 2 to 3 feet, and again at 4.5 to 6
feet. Test pit TP-4 encountered a silty sand layer from 1 to 3 feet below the
ground surface.

o There is insufficient data to establish a correlation based on grain size
distribution.  Grain size distribution testing was used to confirm the visual
classification of the soils encountered in our borings and test pits. The grain size
testing was performed on samples of each of the representative soil types; these
samples were obtained from various depths. There is only limited correlation
between soil gradation and the success or failure of infiltration tests I-1 through [-
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. 4. The soil beneath passing tests I-1 and I-2 was a clean fine sand; while the soil
beneath the failing test at I-3 was a silty fine sand. However, the soil at failing
test I-4 was a clean medium sand (which would be expected to have a higher
permeability than I-1 and I-2).

6.2  Vertical Infiltration Rate Analysis

For the analysis of vertical infiltration rates for the proposed infiltration trench, subsurface
information, field test results, and laboratory test results were compiled from the following
studies:

AMEC's Tulalip Wastewater Facilities project;

Parametrix’s infiltration tests;

AMEC's Tulalip Casino project;

AMEC's Quil Ceda Blvd. project;

Wert & Associates New Casino for the Tulalip Tribe project; and

Tulalip Storm Water Design Manual.

Specific explorations and test results that were located near the proposed infiltration trench
were selected from each of these studies. The explorations reviewed, available information
such as soil descriptions and test results, and interpreted infiltration rates are displayed on
Table 8 behind the text section of this report.

The available data was compiled and interpreted according to the following criteria:
1. Location: Explorations were selected that were located near the proposed infiltration trench.

All of the selected explorations are within 800 feet of the proposed trench and most are
within 300 feet.

2. Depth to Groundwater: The depth to groundwater was checked to make sure it was
sufficiently deep to not adversely influence infiltration rates. All the explorations located
near the proposed trench had sufficient depth to groundwater, estimated to be greater than
10 feet deep.

3. Silt interbeds: Most of the exploration logs did not indicate any silt interbeds. The few silt
interbeds that were encountered were sufficiently deep so that infiltration rates are not likely
to be affected.

4. Grain size distribution: The soil grain size descriptions were used to correlate infiltration
rates. Laboratory test results were used with Hazen's formula to estimate an infiltration rate.
These estimates were found to correlate well with the field infiltration test results, thus
verifying the validity of Hazen’s formula for this project. At locations where no testing was
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done the grain size description could be used to estimate a rate from test results of similar
soils.

S. Infiltration rates: Where field infiltration tests were not performed, a range of rates were
estimated based on grain size correlation and interpolation from nearby field test results.
The explorations were grouped by location and an average infiltration rate was interpreted
for each group. We also included the suggested infiltration rate provided in the Tulalip
Storm Water Design Manual. The final design infiltration rate was determined by averaging
each group rate. In this way, the design rate is roughly an area-weighted and quality-of
data-weighted average.
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7.0  CONCLUSIONS AND RECOMMENDATIONS

7.1 Project Understanding

The effluent infiltration trench will be 5 feet wide and 4 feet deep and be located 1 ft to the west
of the I-5 west ROW fence. The total length of the trenches will be approximately 4,750 ft. The
distribution pipes will run inside the trench. The trench will receive up to 250,000 gallons per
day of wastewater (on an annual average basis). Infiltration will be accomplished in nineteen
250-foot long trench segments. Each segment will have a totalizing flow meter, manual
throttling valve for flow control, and a float vaive to shut off flow to the segment in the event of
ponding effluent. -

1.2  Feasibility of Infiltration Trenches

The operation of the proposed infiltration trenches appears to be feasible from a geotechnical
standpoint as long as the trench depth is kept below the topsoil and surficial silty soils. We
recommend a minimum depth to trench bottom of three feet. As it is understood that the trench
is to be designed for a depth of 4 feet, this is not anticipated to be a problem.

1.3  Recommended Infiltration Rate

Based on the described interpretation of the available data, we recommend utilizing an un-
factored, vertical infiltration rate of 33 inches per hour. This appears to be a reasonable and
realistic rate of vertical infiltration that could be assumed along the entire length of the proposed
trench. In our opinion, a factor of safety of 3 should be applied to this rate. This recommended
safety factor is based on several considerations, as discussed below.

Subsurface Variability and Data Uncertainty: Previous subsurface investigations have
identified variability in the sand soils beneath the site, with gradations ranging from fine sand to
medium sand, with varying amounts of silt. These conditions will result in local variability in the
infiltration rates.

The infiltration testing was performed by different firms at different times, using varying test
depths and areas. A portion of the infiltration test variability may therefore be attributed to
variations in the infiltration testing methods.

The Tulalip Storm Water Design Manual requires a safety factor of 2 for storm water infiltration.
In our opinion, this should be the minimum safety factor since the manual is concerned with
periodic infiltration of storm water, whereas this project requires continuous infiltration of treated
wastewater. We recommend using a safety factor of 3, to account for data uncertainty and
subsurface variability.
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The design infiltration rate and safety factor should also be reviewed in light of the other factors
discussed below.

Long term Clogging Potential: Long term clogging may occur due to physical, chemical and
biological factors, as follows:

Physical — on this project, there appears a relatively low risk of clogging due to siltation. We
understand the treated effluent will have very low turbidity (0.1 NTU, and non-detectable Total
Suspended Solids). We understand the five-foot wide by four-foot deep trench section is to be
backfilled with free-draining gravel media. We would suggest a relatively fine gravel backfill
such as pea gravel, so that migration of fines from the surrounding native soils is minimized. A
recommended gradation for the gravel backfill is provided within the next section.

Chemical — we understand that precipitation of metals or other compounds may occur,
depending on the chemistry of the wastewater effluent. An example would be if the wastewater
has high metals and high dissolved oxygen content. This was not part of our scope of
investigation. We could research this topic further if needed.

Biological — we understand there is a potential for clogging if there are excessive nitrates in the
the wastewater. It is our understanding that Wert & Associates is researching this topic.

Excessive Groundwater Mounding: Based on our review, separation between the bottom of
the infiltration facility and the groundwater table is critical for operation of this facility. If
groundwater mounding causes the water table to rise to the base of the infiltration facility,
infiltration can only occur as fast as groundwater can move laterally away from the site. This
may only be about 1 percent of the design infiltration rate.

It is our understanding that Pacific Groundwater Group is modeling the local groundwater table
to determine the potential for mounding to adversely affect the infiltration trench facility.

7.4 Recommended Gradation of Trench Backfill

AMEC has identified two material types which we recommend for use as trench backfill. We
selected this material gradation using graded soil filter criteria, to limit the migration of the native
sand material back into the gravel fill, while providing a higher permeability than the surrounding
native soil. We recommend either using a crushed rock material, such as WSDOT 9-03.8(6)
Aggregate for Asphalt, Class A and B, or a coarse sand, such as WSDOT 9-03.13 Backfill for
Sand Drains.
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8.0 CLOSURE

The conclusions and recommendations presented in this report are based, in part, on the
explorations that we performed and utilized for this study; therefore, if variations in the subgrade
conditions are observed at a later time, we may need to modify this report to reflect those
changes. Also, because the future performance and integrity of the project elements depend
largely on proper initial site preparation, drainage, and construction procedures, monitoring and
testing by experienced geotechnical personnel should be considered an integral part of the
construction process. AMEC is available to provide geotechnical monitoring, soils testing, and
other services throughout construction.

We appreciate the opportunity to be of service on this project. If you have any questions
regarding this report or any aspects of the project, please feel free to contact our office.

Sincerely,

AMEC Earth & Environmental, Inc.

A

Tamara M. Miller . @ A
Senior Staff Engineer ALONSLY 74
bl Tt e ez
Todd D. Wentworth, P.E., P.G. James S. Dransfield, P.E.
Senior Geotechnical Engineer Principal
TMM/TDW/JSD/cit
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TABLE 6 - SUMMARY OF GROUIQDWATER LEVEL READINGS

11/20/01 Reading 12/03/01 Reading 01/04/02 Reading 02/14/02 Reading _ 03/13/02 Reading
Date MI:: r:;nt Depthto | Groundwater| Depthto | Groundwater Depthto | Groundwater| Depthto | Groundwater| Depthto | Groundwater
Description Completed | Elevation Groundwater | Elevation | Groundwater| Elevation | Groundwater Elevation | Groundwater| Elevation | Groundwater| Elevation
(feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) (feet) ~ (feet)
MW P-1 11/7/01 54.95 9.18 45.77 8.62 46.33 7.20 47.75 Destroyed N/A Destroyed N/A
MW P-2 1177101 51.66 12.20 39.46 11.71 38.95 11.70 39.96 Not Found | Not Found 9.66 42.00
MW P-3 11/7/01 63.30 6.16 57.14 5.46 57.84 5.20 58.10 4.60 58.70 4.75 58.55
MW P-4 11/7/01 52.05 8.44 43.61 744 44.61 6.40 45.65 5.45 46.60 6.16 45.89
MW P-5 11/7/01 47.94 5.98 41.96 5.06 42.88 4.60 43.34 4.05 43.89 4.57 43.37
MW P-6 11/8/01 53.37 Not Found | Not Found 2.60 50.77 2.80 50.57 2.60 50.77 2.75 50.62
MW P-7 11/8/01 49.57 3.94 45.63 3.19 46.38 3.00 46.57 2.60 46.97 2.88 46.69
MW P-8 11/8/01 54.18 247 51.71 2.14 52.04. 2.50 51.68 2.30 51.88 2.57 51.61
MW P-9 11/14/01 51.80 6.56 45.24 5.32 46.48 4.50 47.30 3.75 48.05 4.38 47.42
MW B-1 11/6/01 61.31 18.85 42.46 16.90 44 .41 16.15 45.16 15.72 45.59
MW B-2 11/5/01 57.39 1717 40.22 14.90 42.49 14.25 43.14 14.40 42.99
MW B-3 11/7/01 51.96 15.70 36.26 13.70 38.26 13.00 38.96 12.93 39.03
MW B-4 11/8/01 54.47 5.60 48.87 4.00 50.47 3.40. 51.07 346 51.01
MW B-5 11/12/01 58.42 3.80 54.62 3.10 55.32 2.55 55.87 2.77 55.65
MW B-6 11/13/01 52.77 4.48 48.29 3.50 49.27 3.05 49.72 3.40 49.37
MWB-7 11/9/01 49.86 5.72 44.14 4.10 45.76 3.60 46.26 3.70 46.16
MW I-1E1 | 11/14/01 62.23 - 19.23 43.00
MWI-1E2 | 11/14/01 62.43 19.52 42.91 17.40 45.03 16.70 45.73 16.26 46.17
MW I1E3 | 11/14/01 61.80 19.156 42.65 16.45 45.35 Disturbed N/A
MW I-181 | 11/13/01 61.99 18.95 43.04
MW I-182 | 11/13/01 62.48 19.45 43.03 :
MW I-183 | 11/13/01 _62.40 19.42 42.98 16.60 45.80 16.20 46.20
MWI-2E1 | 11/12/01 51.74 13.40 38.34
MWI2E2 | 11/12/01 51.81 13.85 38.26 11.60 40.21 10.65 41.16 10.79 41.02
MWI-2E3 | 11/13/01 61.97 13.95 38.02 11.00 40.97
MW I-2S81 | 11/12/01 51.68 13.256 38.43
MW 1-282 | 11/12/01 51.66 13.25 38.41
MW 1283 | 11/13/01 61.72 13.35 38.37 10.55 4117
MWI-3W1| 11/9/01 51.33 3.10 48.23
MWI-3W2|  11/9/01 §1.37 3.02 48.35 1.70 49.67
MWI3S81 | 11/8/01 51.25 _ 3.03 48.22
MWI-382 | 11/9/01 51.66 3.45 48.21
MWI-383 | 11/8/01 51.16 2.86 48.30 1.70 4946
TGW-017 12.88° 11.72 11.72
TGW-024 6.46° 5.80 6.14
TGW-039 13.55° 12.89 13.62
Notes:

Groundwater depths were measured from the top rim of the monuments, including TGW-

a. Readings obtained on January 17, 2002

XXX wells which were above ground completions.




TABLE 7
SUMMARY OF DISSIPATION TESTS TO DETERMINE HEAD AT TULALIP
WASTEWATER EFFLUENT PROJECT
Northwest Cone Exploration Inc. 19-Feb-02
Exploration Depth Depth (feet) Head (psi) Head (feet) Depth to

(meters) ' H20
1001 9.15 30.0 4.2 9.8 20.2
1002 9.20 30.2 4.7 10.9 19.2
1003 9.15 30.0 4.9 114 18.6
1004 9.40 30.8 6.7 15.6 15.3
1005 5.35 17.5 1.4 3.3 14.3
1005 9.40 30.8 7 16.3 14.6
1006 9.30 30.5 . 6.3 14.7 15.9
1007 9.15 30.0 5.3 12.3 17.7
1008 9.15 30.0 5.8 13.5 16.5
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TABLE 8

Tulalip Wastewater Facilities Project Number: 1-91M-13845-A
Verification Infiltration Data January 10, 2002
AMEC Tulalip Casino project -
infiit !astﬂExglorauon GW Depth (R) |GW Elev (f) |Siit Interbeds |Grain Size Distribution __|D-10 mm]Hazen's | (infhr) [Range of I (in/hr) [Interprated | (in/hr) |
TP-21 >10 (<44) None med SAND trace sfit (1245)
TP-22 >11 (<44) None fine-med SAND (62)
IT-1 TP-23 >11 (<44) None fine SAND 0.216 66 62
TP-24 >12 (<44) None fine SAND 0.193 63{(12-53-62)
ﬁrr-z TP-25 >12 (<44) None fine-med SAND 0.196 54 12
TP-26 >13 (<44) None fine-med SAND 0.181 46|(12-46-45)
T3 TP-27 >12 (<44) None fine-med SAND 45
TP-28 >12 (<44) None med SAND (24-45) 40
T4 TP-29 >8 (48) None med-coarse SAND trace gravf 0.263 98 31
IT-5 TP-32 9|(49) None med-coarse SAND trace grav 30 31
TP-20 >11 (47) None med SAND trace silt (20-150)
-6 TP-33 >15 (45) None fine- med SAND trace sit 158
IT-7 TP-34 >14 (48) None fine- med SAND trace sit 128
IT-8 TP-35 >13 (47) None med-coarse SAND trace grav 128 138
JAMEC Quil Ceda Blvd project :
Infilt loquxglo:aﬂon GW Depth (ft) |GW Elov (ft) |Silt Interbeds |Grain Size Distribution D-10 mm|Hazen's | (inthr) lRanie of| (!nlhrmnte[gmted | (in/hr)
TP-1 >8 None med SAND trace sit (5-17-24-57)
TP-2 >9 None med SAND trace sit (5-17-24-57)
TP-3 >8 None med SAND trace siit (5-17-24-57)
TP-4 >8 None med SAND trace siit (5-17-24-57)
TP-S >6 None med SAND 0.2 57(5-17-24-57)
TP-6 >6 None med SAND trace silt (5-17-24-57) 24
TP-15 >15 None med SAND trace sitt (62) 62
AMEC Wastewater project
Infiit test|Exploration| GW Depth (ft) [D-10 mm[Hazen's | (infhr) [Range of | (in/hr) |Interpreted i (in/hr) |
B-1 19 0.125 221(20-22-24) 22
B-2 17 fine-med SAND some siit 0.092 12|(12-24-40) 24
B-3 16 at5.5' & 13-15'[fine-med SAND some silt 0.11 171(5-17-24) 7
TP-6 >10 None fine-med SAND (20-24)
TP-8 >10 None fine-med SAND trace siit (20-24-128) 24
TP-9 >10 None fine-med SAND trace silt (5-17-24) 17
Parametrix Infiltration stud
Infilt tost GW Elov (R) ISttt Intarbods |Graln Size Distribution _ [D-10 mm[Hazen's I (Inhr) [Range of | (infir) [interpreted 1 (inhir)
-1 between 10-15 |fine-med SAND trace silt 20 min 20
-2 at 5.5' & 13-15' |fine-med SAND trace sitt 5.2 min
Wert New Casino gro!ect
Exploration]|GW Depth (ft) |GW Elev {f) |Silt Interbeds |Graln Size Distribution D-10 mm|Hazen's ) (Infhr] Ranpe of | (in/hr) |Interpreted | (infhr)
33
20
42
22
25
25
15
10
9
114 27 .
I-15 11 22
A-Trench 175 fine-med SAND 10 10,

Tulalip Storm Water Design Manual

Infiit tost|Exploration|GW Depth (ft) [GW Elev (ft) [Silt Interbeds |Grain Size Distribution |D-10 mm]Hazen’s 1 (inhr) [Range of i (inhr)]Interpreted | (infhr)
. med SAND .

24

Average | 33)

**"Numbers in (parentheses) are estimated rumbers
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APPENDIX A
FIELD EXPLORATION PROCEDURES AND LOGS
1-91M-13845-A

The following paragraphs describe our procedures associated with the field explorations and
field tests that we conducted for this project. Descriptive logs of our explorations are enclosed
in this appendix.

Auger Boring Procedures

Our exploratory borings were advanced with a hollow-stem auger, using a truck-mounted drill rig
operated by an independent drilling firm working under subcontract to AMEC. A geotechnical
specialist from our firm continuously observed the borings, logged the subsurface conditions,
and collected representative soil samples. All samples were stored in watertight containers and
later transported to our laboratory for further visual examination and testing. After each boring
was completed, the borehole was backfilled with soil cuttings and/or installed with an
observation well or piezometer.

Soil samples were obtained by means of the Standard Penetration Test (SPT) per ASTM:D-
1586. This testing and sampling procedure consists of driving a standard 2-inch-diameter steel
split-spoon sampler 18 inches into the soil with a 140-pound hammer free-falling 30 inches. The
number of blows required to drive the sampler through each 6-inch interval is counted, and the
total number of blows struck during the final 12 inches is recorded as the Standard Penetration
Resistance, or "SPT blow count." If a total of 50 blows are struck within any 6-inch interval, the
driving is stopped and the blow count is recorded as 50 blows for the actual penetration
distance. The resulting Standard Penetration Resistance values indicate the relative density of
granular soils and the relative consistency of cohesive soils.

The enclosed Boring Logs describe the vertical sequence of soils and materials encountered in
each boring, based primarily on our field classifications and supported by our subsequent
laboratory examination and testing. Where a soil contact was observed to be gradational, our
logs indicate the average contact depth. Where a soil type changed between sample intervals,
we inferred the contact depth. Our logs also graphically indicate the blow count, sample type,
sample number, and approximate depth of each soil sample obtained from the borings, as well”
as any laboratory tests performed on these soil samples. If any groundwater was encountered
in a borehole, the approximate groundwater depth is depicted on the boring log. Groundwater
depth estimates are typically based on the moisture content of soil samples, the wetted height
on the drilling rods, and the water level measured in the borehole after the auger has been
extracted.

Well Installation Procedures

Our groundwater observation wells consist of 2-inch-diameter PVC pipe, the lower 10 feet of
which is finely slotted. The annular space around the slotted segment was backfilled with clean
sand and gravel, and the upper portion of annulus was sealed with bentonite chips and
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concrete. A flush-mounted monument was placed over the top of each wellhead for protection.
The as-built configuration of each observation well is illustrated on the respective Boring Log.
Our logs also show any post-drilling groundwater levels measured in the wells, along with the
date of measurement.

CPT Probing Procedures

Our exploratory CPT probings consisted of advancing an electric penetrometer piezocone,
using a truck-mounted probe rig operated by an independent firm working under subcontract to
AMEC. A geotechnical specialist continuously observed the probings while electronic
monitoring equipment in the probe rig automatically logged the subsurface conditions. After
each probing was completed, the probehole was backfilied with a mixture of sand and bentonite
chips.

Throughout the probing operation, soil and groundwater properties were measured by means of
the Cone Penetrometer Test (CPT) per ASTM:D-3441. This testing procedure involves pushing
an electric piezocone into the soil with hydraulic rams. The cone consisted of a standard design
having a 60-degree tip apex, a 10-cm? projected area at the tip, a 150-cm? sleeve, and a porous
element at the tip. The cone was advanced at a rate of approximately 2 cm per second, and the
cone tip resistance (qr), sleeve friction (f;), and penetration porewater pressure (u;) were
recorded continuously during the tests. Pore pressure dissipation tests were also attempted at
predetermined depths for the evaluation of hydraulic conductivity of the soils. As the
penetrometer is pushed downward, the tip resistance, sleeve friction, and porewater pressure
are measured electronically and plotted as a function of depth. Through interpretation, the
resulting graphs can reveal soil types and groundwater levels, as well as the relative density of
granular soils and the relative consistency of cohesive soils.

The enclosed CPT graphs present the vertical plots of several soil properties and groundwater
pressures measured by the cone penetrometer in each probing. These graphs also depict the
Standard Penetration Resistance (Ng) corresponding to each test interval, based on published
conversion charts. The enclosed Probing Logs describe the vertical sequence of soils
encountered in each probing, based primarily on interpretation of the CPT graphs and.
supported by correlation with our logs of nearby borings.

Test Pit Procedures

Our exploratory test pits were excavated with a rubber-tired backhoe operated by a firm working
under subcontract to Tulalip Tribe. A geotechnical specialist from our firm continuously
observed the test pit excavations, logged the subsurface conditions, and obtained
representative soil samples. All samples were stored in watertight containers and later
transported to our laboratory for further visual examination and testing. After we logged each
test pit, the hoe operator backfilled it with excavated soils and tamped the surface.
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The enclosed Test Pit Logs indicate the vertical sequence of soils and materials encountered in
each test pit, based primarily on our field classifications and supported by our subsequent
laboratory examination and testing. Where a soil contact was observed to be gradational or
undulating, our logs indicate the average contact depth. We estimated the relative density and
consistency of the in-situ soils by means of the excavation characteristics and the stability of the
test pit sidewalls. Our logs also indicate the approximate depths of any sidewall caving or
groundwater seepage observed in the test pits, as well as all sample numbers and sampling
locations.
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PROJECT: -Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-1
Elevation reference: Well completed: November 06, 2001 AS-BUILT DESIGN
round surface elevation. 1.5 Feet Casing elevation: '
Den
] SOIL DESCRIPTION P& ?’g 2< 83183 | g% Flush-mounted of 5
= §§ 2|95 wilgs Steel monument  FESTING
-0 Loose, moist, tan with some iron
oxide staining, fine SAND with trace
to some silt
S1 8
S2 10
- 57 grades fine to medium SAND T T N
2-inch thick lens of coarse SAND s3 19 §
] ] NN ]
S4 | 36
grades dense, wet, medium to i ] ]
coarse SAND
S5t 20
- 10 4 1 -
" 2inch thick ens of fine sandy ST/ s | 2
sifty fine SAND
3-inch thick lens of silty fine SAND
LEGEND Observation well:
2.00-inch OD
sy N Smmciona
“ No Sampte
ame

Drilling started: November 06, 2001

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: WJL



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. B-1

Elevation reference:
Ground surface elevation: §71.5 Feet

Well completed: November 06, 2001
Casing elevation:

AS-BUILT DESIGN

4IN1 B156.GPJ WA4IN1.GDT 3/14/02

Drilling started: November 06, 2001

(37
b oo OG | w we 7 Q| O Page 2
L= = | Jw | Jw | 2 Z| Z
x8 SOIL DESCRIPTION §§ § & §§ §§ H g §"§’ of 5
o 86 ]l ©°| xjo TESTING
S7 25
|~ “Medium dense, moist to wet, fine to
medium SAND with trace to some
silt interbedded with scattered lenses ) i
of fine sandy SILT/silty fine SAND
S8 | 23
- 15 - - -
S9 24
[~ "Medium dense to dense, wet, tan,
fine to medium SAND with trace to |
some silt ]
S10| 33
1 - -1
S11 26
becomes saturated p%
St2 | 33
- 20- - 1 _
[ Dense, saturated, gray, fine to
medium SAND with some silt i i i
S13 | 62
began adding water to minimize _—
heave i |
NS14] ©
overdrilled and missed sample ] A
interval
LEGEND Observation well:
2.00-inch QD
[D sitspoonsanpier X7 Semndudteriove o .
Niiate amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: WUL




PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. B-1

Elevation reference:
Rround surface elevation: 61,5 Feet

Well completed: November 06, 2001
Casing elevation:

AS-BUILT DESIGN

Poacen

B
o w we » ol a Page 3
T 83w [Hu [ =2 z| z%
b3 SOIL DESCRIPTION 3% |3% | 58 HEIEE of 5
W 3] s % > o0 o 5 o S
° 20 il e L ESTING|
SAND with some silt as above - s15 | 31
1foot of heave
- 25+ - 4 |
S16 | 31
1 foot of heave | i
1 foot of heave | 817- 41
2 feet of heave, auger sank &-inches —
during sampling
S18 | 50
grades some gravel and some silt ’
horizontal bands of iron oxide -
staining i S19 | 53 . i
auger sank 1 foot
, 520 | 45
2.5 feet of heave
“Medium dense, saturated, gray with ] ]
horizontal iron oxide staining, fine to
medium SAND with trace silt so1 | 22
- 35 - 4 _
3
&
Q
é-' LEGEND Observation well:
WIFN 2 00-inch 0D Groundwat
(] seta-spoon sampier % o ot drtiong Gentonite Fil with PVC Pips ~
B e amec®
B ] Groundwetr Loval 11335 N.E. 122nd Way Suite 100
z Sand Fill with Siotted PVC Pipe Kirkland, Washington 98034-6913
<

Drilling started: November 06, 2001

Drilling completed:

Logged By: WJL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-1

blowcount overstated, tube overfilled —

horizontal bands of iron oxide
staining
- 40- blowcount overstated, tube overfilled

grades dense, tan-gray, with some
horizontal iron oxide staining

2 feet of heave

grades slightly more coarse

4IN1 B156.GPJ WAKIN1.GDT 3/14/02

Medium dense, saturated, gray, silty,
fine to medium SAND, with 1/8-inch

thick silt stringer in lower 6-inches of
sample S-27 .
- 45+ 1footof heave -

grades to fine to coarse SAND with
trace silt

1 foot of heave

Elevation reference: | Well completed: November 06, 2001 AS-BUILT DESIGN
Ground surface elevation: §1.5 Feet Casing elevation:

]
T 08w wee (23 Q| Q¢ Page 4
il A= | Sw | Jw e r4 Z
ol SOIL DESCRIPTION gg % & gg Eg 2 2 3k of 5
av Q 2| @ o

26 z|% | &|&% ESTING

grades silty SAND with some gravel -
S29 | 72
LEGEND
2.00-inch OD
wispom g X S
Naug amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 06, 2001

Logged By: WUJL




PROJECT: Effiuent Infiltration Project W.0. 17-971M-13845-A BORING No. B-1

Elevation reference: Well completed: November 06, 2001 AS-BUILT DESIGN
MSround surface elevation: 61.5 Feet Casing elevation:
@ (7]
I 29 4y | 4E (22 (52| 28 Page S
ag SOIL DESCRIPTION §m S132(83 25| 3& of 5
we g g 3|23 [°8 | &3
26 = €} 9 [FESTING
grades to silty SAND with trace -
gravel
1.5 feet of heave
S30 | 16
- 50 - 4 _
831 | 23
grades silty fine SAND ] T ]
Well No. OW-1
Boring terminated at approximately 1 ] |
51.5 feet
- 55.. -] . - -
§
3
-
3} 60
3 LEGEND Observation well:
3 "N 2.00-nch QD Groundwater
4 , Spit-spoon sampier 1% time of dtlﬂingw a
& No Sample
N amec®
@ 11335 N.E. 122nd Way Suite 100
g Kirkland, Washington 98034-6913

Drilling started: November 06, 2001 Drilling completed: Logged By: WJL



PROJECT: Effluent Infiltration Project

W.O. 1-91M-13845-A BORING No.

B-2

| Elevation reference:
@"»Ground surface elevation: 57.5 Feet

Well completed:

Casing elevation:

November 05, 2001

AS-BUILT DESIGN

w
& ‘é,'j SOIL DESCRIPTION F %g Eg 98 g% é'z Flush-mounted of 4
a~ E_g’g & a2 | o g 53 Steel monument  fFESTING
- 0 Loose, damp, brown, silty, fine
SAND
[ Medium stiff, damp, brown, clayey SO
SILT SOyl
~ “Medium EeFSE, Eaur_n.p_, reddish i : ‘ |
brown, fine, silty SAND % §
N
NI
. NN -
NI
S1 23 § §
becomes light gray-brown § §
NN _
grades to loose, fine SAND with §‘ §
trace to some silt \ \
NI
5 S2 6 % %
T 1IN
NI
g— becomes gray § §
) | NS _
NN\
S3 8
N\ X
N X
N
1IN -
becomes medium dense, reddish
brown and gray, fine to medium 84 24
SAND 1 |
becomes gray and fine to coarse with
trace gravel
S5 29
- 109 becomes gray with reddish brown " ] _
mottling and fine to coarse SAND
with trace gravel 5
6 25
o becomes gray and fine to medium | 1
g SAND with trace to some silt *
Q
'é LEGEND Obserx‘ation well:
SJ-- i = Monument
] gﬁsmgmplqr ¥ E,;‘:“';f’;;{?,;,‘""‘ a Bentonite Fill with PVC Pipe
(&
g » amec@
2 | L 11335 N.E. 122nd Way Suite 100
z Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6813

Drilling started: November 05, 2001

Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 71-91M-13845-A BORING No. B-2

4IN1_B2347.GPJ WALIN1.GDT 314102

Elevation referenoe: Well completed: November 05, 2001 AS-BUILT DESIGN
Ground surface elevation: 57.5 Feet Casing elevation:
7] [72]
T O | w we [ Q! Q Page 2
s D= | Jw | JW | 2= Z| Z
a3 SOIL DESCRIPTION 3c|%e |82 (82 (35| 3% of 4
g = Q é gt g: @0 | © 5 x3
26 2 ©| =|© ESTING
: S7 30
S8a | 29
| “Lens of silty, fine sand to sandy sit | |
with trace gravel
S8b
" “becomes denseand grayand
reddish brown
- 1 5_ - —
S9 | 35
becomes gray and fine- to
coarse-grained i i
S10 | 33
some silt s11 | 31
becomes saturated
becomes medium dense with trace
to some siit s12 i 2 i
grades to silty, fine SAND
- 20+ - 4 _
S13 | 23
grades to silty, fine to medium SAND
becomes brown s14 | 20
becomes dense, brown-gray, and ’
fine to coarse SAND with some silt to
sitty SAND
S15 | 39
LEGEND
[ SRt 3% Srmemicion S
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 05, 2001 Logged By: TMM



PROJECT: Effluent infiltration Project W.0. 1-97M-13845-A BORING No. B-2

Elevation ref : . ,
evation reference Well completed: November 05, 2001 AS-BUILT DESIGN
*Ground surface elevation: 57.5 Feet Casing elevation:
89 ol o
= 8L ;w gﬁ 22 (2| 8= Page 3
2 SOIL DESCRIPTION 35 gg gg 9§ g g 3k of 4
b= 13 =2 o o
20 2| % | & | &% [FESTING
grades to silty, fine SAND 2% By
- 257 becomes medium dense T 7
1.5 feet of heave - added water
S16 | 19
1 foot of heave T S17 i 28 1
grades to dense, fine to medium 1 i
SAND with some silt to sitty SAND
S18a| 44
S18b
304 . A - .
becomes very dense, fine to medium ol
SAND with some silt to silty SAND
1 foot of heave
S19 | 66
grades to silty, fine SAND 1 |
1 foot of heave
grades to dense, gray, and silty, fine ] 1
to medium SAND S20 | 47
Lens of clayey silt
grades to medium dense, 4 J
gray-brown, silty, fine SAND
grades to fine to medium SAND with s21 i 26 ]
some silt
grades to very dense, silty, fine to
medium SAND
- 35 4 n
§ S22 | 66
Y
&
<}
z LEGEND
Wy 2.00-inch OD
S5kt spoon sampler A¥D m tave! at . _
[
: amec®
@ 11335 N.E. 122nd Way Suite 100
z Kirkland, Washington 98034-6913
<

Drilling started: November 05, 2001 Logged By: TMM




PROJECT: Effluent Infiltration Project W.0. 7-91M-13845-A BORING No. B-2

4IN1_B2347.GPJ WA4GIN1.GOT 3/14/02

Elevation reference: Well completed: November 05, 2001 AS-BUILT DESIGN
Ground surface elevation: 57.5 Feet Casing elevation:
[7]
o« (7] Ol e Page 4
Eg Clgw |28 |22 |22| 2 ;
a8 SOIL DESCRIPTION 2(s:152(83 1229 | 3% of 4
'-6-' < S g [ g: 20 |°9 | @ 2
] 2| 9} x| O STING
grades to fine to coarse SAND with i
trace to some silt
8§23 | 50/6"
grades to dense, fine to medium 1 1
SAND with trace silt
1 foot of heave 2 3
grades to silty, fine SAND 4 i ® i
8§25 | 44
- 40_ - -
5 feet of heave
S26 | 43
3 feet of heave
8§27 | 40
- 45- - —
S28 | 35
Well No. OW-2
Boring terminated at approximately i l ’
46.5 feet due to excessive heave (10
feet).
LEGEND Observation well:
Monurnent
2.00-inch OD Groundwater
[D Spet-8poon sampler % timo of crting Bontone Fil with PVC Pipo
iy Groundwator Lovol 11335 N.E. 122nd Way Suite 100
Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
i Rotto 0
Drilling started: November 05, 2001 Drilling completed: November 05, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.O. 71-91M-13845-A BORING No. B-3

Elevation reference: Well completed: Nove.mber 07, 2001 AS-BUILT DESIGN
‘J-Ground surface elevation: 52 Feet Casing elevation:
w
e SOIL DESCRIPTION 3%|2F 1232332 | 8% Flush-mounted of 5
_DO“"‘ § é & %2 | 28 g | 5= Steel monument  frEeTos
Loose, damp, brown, fine to medium
SAND with trace silt
" “Loose, damp, gray, fine to medium i 1 ; |
SAND with trace to some silt § %
N
H ! NN 4
N
NN
grades to fine to medium SAND with § §
trace to some silt § § i
S1 10 § '§
N X
NN
NI
becomes medium dense and fine to j | § § |
: ; NN
coarse SAND with trace silt § %\
N N
- s2 | 13 | § % |
N
,ﬂk grades to brown, silty SAND to sandy % §
IL \ \
| osuT | | § N |
becomes gray with reddish brown 53 | 12 \§< N
mottling and fine-grained § §
grades to fine- to medium-grained |
with some silt
S4 19
S5 23
- 10 XL 1 —
S6 19
g
&
=
8 RN
z LEGEND Observation well:
% 2.00-inch OD e
f -j split-spoon sampler Agb ,?,;,‘:";m}:{;"“' al Bentonita Fill with PVC Pipa
5 amec‘s
8 2] Groundvater Lovel 11335 N.E. 122nd Way Suite 100
z Sand Fill with Slottad PVC Fipe Kirkland, Washington 98034-6913
Pipe Cap i

Drilling started: November 07, 2001 . Drilling completed: November 07, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-97M-13845-A BORING No. B-3

4IN1 B2347.GPJ WAAIN1.GDT 3/14/02

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 52 Fget Casing elevation:
T w w e (7] O Qu Page 2
as SOIL DESCRIPTION %‘E §§ 9% gg §E of 5
> -]
e 2|% | &| 0% [resTinG
Thin (1") lens of silty sand s7 | 26 =N
grades to silty SAND ) 1 E A
| Lens of clayey silt; becomes ' ATD §=
saturated S8 |4 = 1
Thin lenses of medium dense, silty '.':'.'.
sand and sand with some silt = P
e 15—, -+ " —
becomes gray and fine to coarse : s9.| 27 = .
SAND with some silt
grades to fine- to medium-grained ] I |
with some silt =
s1o | 29 =R
becomes dense =0 -
s11| 39 =N
=
s12a| 37 =
- 20 - 4 _
grades to silty, fine SAND i S12b
becomes medium dense :
3 s13| 27
becomes very dense, fine to medium | |
SAND with some silt to silty SAND &
I s1a | 36
becomes medium dense, fine to
medium SAND with some silt o
LEGEND Observation well:
- OD N s
B S
. 11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 07, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 171-91M-13845-A BORING No. B-3

Elevation reference: Well completed: November 07, 2001

AS-BUILT DESIGN
sround surface elevation: 52 Feet Casing elevation:
@ (%]
g a¢\dy 128 55 |22 | 26 M
§ SOIL DESCRIPTION ag g‘ej §2 9 3 og 8 B of 5
~ Q 2 m
23 2| @] 8% ESTING

grades to silty SAND to SAND with
some silt

becomes fine- to coarse-grained with
some silt

becomes very dense, silty, fine to
medium SAND with some gravel

becomes dense

grades to fine SAND with trace to
some silt

- 35+

becomes reddish brown

IN1.GDT 314102

LEGEND

W. ™ 2.00-inch CD
i Groundwater lovel at
4 mspoonmplof' R?D time of drilling

A4

G

amec®

11335 N.E. 122nd Way Suite 100
Kirkiand, Washington 98034-6913

4IN1 B2347.

RN o

Drilling started: November 07, 2001 Drilling completed: November 07, 2001 Logged By: TMM




PROJECT: Effluent Infiltration Project W.0. 171-91M-13845-A BORING No. B-3

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 52 Feet Casing elevation:
T ] W (2] Q| Q¢ Page 4 ~
Ee w | Jw s 2| Z
&3 SOIL DESCRIPTION %g 32 9% H 2 3k of §
o~ sz |%a | | &= ESTING
becomes medium dense and gray
grades to silty SAND s22 | 30
becomes fine- to medium-grained
with several 1/4-inch interbeds (from )
37.5 feet to 39 feet) of silty sand }
S23 | 23
grades to SAND with trace to some S24 ’ 27 ]
silt
0 " lensofsitysand . i
40T~ “bocomes dense, reddish brown, and I
fine-grained
S25 | 44
becomes gray and fine- to 1 |
medium-grained _ L
becomes very dense, silty SAND to
SAND with some silt 1 J
S26 | 54
grades to reddish brown, silty, fine 1 ]
SAND
§27 | 52
becomes gray, silty SAND
- 45— T 7]
S28 | 51
becomes dense 1
S29a| 32
Interlayers (from 47 feet to 47.5 feet) S20b | 1
§ of dense, blue-gray, fine- to medium
3 sand and silt and siity sand
z LEGEND - Observation well:
g 2.00-inch 0D !
g $plt-spoon semplor K?D m lovel at i
g amecﬁ
@ 11335 N.E. 122nd Way Suite 100
z Kirkland, Washington 98034-6913
T

Drilling started: November 07, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.O. 1-91M-13845-A BORING No. B-3

=
S

=

§ 3

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
=round surface elevation: 52 Feet Casing elevation:
£o Bolu, [us]se ] 2] os Page 5
= 3 = w
a3 SOIL DESCRIPTION g§ %E §§ 8s gg 3k of 5
~ [$) 2 @
a 2% 2|% | & |6 TESTING|
If.['. s30 | 39
becomes very dense, blue-gray, fine AR
to medium SAND with trace to some
silt ] ]
(Assumed to be clean sand, based
on no sample recovery)
831 | 32
~ 50 -+ _
Well No. OW-3
Boring terminated at approximately ) ’ 1
50.5 feet
Mud was added to hollow stem auger
to stabilize hole during drilling
Observation well installed 1 1 b 1
approximately 15 feet from boring ’
location
- 55... - - -+ -
J J . ]
LEGEND Observation well:
= Monument
Groundwater level at
ATD tme of drilling

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 07, 2001 Drilling completed: November 07, 2001

Logged By: TMM



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. B-4

| Elevation reference:

sround surface elevation: 54,5 Feet

AIN1 B2347.GP ' WAA4IN1.GDT 3/14/02

Well completed:
Casing elevation:

November 08, 2001

AS-BUILT DESIGN

Drilling started: November 08, 2001

7
a8 SOIL DESCRIPTION gz sF 33|23 § 2 3% Flush-mounted of 5
_DOU %g @ Bz | @8 d] &3 Steel monument  [FESTING
Loose, moist, dark brown, silty SAND PR
with prevalent organics and cobbles VB
up to 8 inches in diameter 36
___________________ f; \\' ";.. _ ] R
Loose, damp, gray, silty SAND to T
SAND with some silt § N\
~ Siodirmtit e el B ; 1 \ N ‘
sandy SILT § §
NN
NN
] ] J NI '
S1 < % §
N
N N _
"~ “Loose, moist, light reddish brown, i ] § §
silty, fine to medium SAND § %
S2 8 § %
”~ 1! L INN -
"‘J" becomes gray, fine to coarse SAND § \Q
y | with trace to some silt A i § § |
becomes reddish brown, silty, fine to s3 8 § §
medium SAND with scattered gravel § \
from 6' to 6.5' % \ &
becomes saturated and gray
becomes medium dense |
S4 15
S5 17
L grades to fine to medium SAND with 4 |
some silt
S6 14
grades to silty, fine SAND s7a | 13
LEGEND Observation well:
?ﬂmg Eampler. P '?rl:o:mltiar:gleval at

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-4

Elevation reference: Well completed: November 08, 2001 AS-BUILT DESIGN
Ground surface elevation: 54.5 Fget Casing elevation: '
B0
T _ goly we (2] Q| oy Page 2
== w 2 Zz )| Z
e SOIL DESCRIPTION g§ § & %g gg gg §§ of §
~ [& [+
8 2% 2% | 2| &3 TESTING
S7b
grades to fine- to medium-grained ) 1
S8 14
becomes loose, fine SAND with
some silt
- 15— -+ -
S9 6
grades to silty, fine to medium SAND s1 Oa- 7 1
grades to silty fine SAND to sandy S10b
SILT | i
grades to SAND with some silt to S10c
silty SAND
grades to fine to medium SAND with
some silt 4
S11 | 10
some gravel 1 1
St2 ]| 8
- 20 4 |
§13 ] 10
becomes loose and fine- to 1 |
coarse-grained
S14| 5
Y
§ A
5 LEGEND Observation well:
g ) oo NS Monument §
2 [T #oevspoon sampter R e ottt mmmmm
o N S
s R
3 gv.é! a
& ] Croumdvater Lova 11335 N.E. 122nd Way Suite 100
gL REI Send Fil with Siottad PVC Pipe Kirkland, Washington 98034-6913
T

Drilling started: November 08, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.O. 1-91M-13845-A BORINGNo. B-4

Elevation reference: Well completed: November 08, 2001 - AS-BUILT DESIGN
“Sround surface elevation: 54.5 Feet Casing elevation:
7] (73
= Q0 | w we n o 2 Page 3
s D= | Jw | o 2 4 z
a8 SOIL DESCRIPTION %g ‘gg %% 9% %g 3 of 5
E= o S| = 4
o 26 2|70 | &|6% ESTING
becomes very loose, silty, fine SAND o s15 1
- 25— -+ _
S$16 0
becomes loose } 1
S17a| 7
| _Lens of sandy siit S17b
S18 | 10
S19 9
grades to fine to medium SAND with i 1
some silt
S20 9
grades to fine-grained with trace to 1 l
some silt
S21al 9
S21b
- 35+ ) -+ R
becomes medium dense and fine- to s22 | 12
§ medium-grained with some siit
a
& i
q L,
z LEGEND Observation well:
LR St
4
3 amecG
f 11335 N.E. 122nd Way Suite 100
- Kirkland, Washington 98034-6913

Drilling started: November 08, 2001 Logged By: TMM



4IN1 B2347.GPJ WALIN1.GDT 3/14/02

PROJECT: Effluent Infiltration Project

W.0. 1-97M-13845-A BORING No. B-4

AS-BUILT DESIGN

Elevation reference: Well completed: November 08, 2001
Ground surface elevation: 545 Feat Casing elevation:
W‘D
Eo ? g §m g?g EE 28 i
&3 SOIL DESCRIPTION §3 §E 225 gg 3k
Q= a% 2|28 |°¢| &3
—
S23 | 23
grades to fine-grained i
grades to fine to medium SAND with
silt to silty SAND
S24 | 27
§25 | 19
- 40 L — 4
2 feet of heave - out of mud - added
water
grades to fine to medium SAND with
some silt
826 | 22
becomes dense, silty, fine SAND s27 | 34
3 feet of heave
becomes medium dense, fine to s28 | 17
medium SAND with some silt to silty
~45-]  sanp T
grades to silty, fine SAND
5 feet of heave - flushed with water -
added mud
S29 | 16
grades to fine to medium SAND with |
some silt
S30 | 17

Page 4
of 5

ESTING

(1] Sospoan sanpier

LEGEND

Groundwater level at
time of dritting

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 08, 2001

Drilling completed: November 08, 2001

Logged By: TMM




PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. B-4

K]

11335 N.E. 122nd Way Suite 100

Elevation reference: Well completed: November 08, 2001 AS-BUILT DESIGN
" “round surface elevation: 54.5 Feet Casing elevation:
D
E= 8| Yy | uE [ 22 2| g Page 5
a3 SOIL DESCRIPTION gg %‘E §§ o% %g 3k of 5
< = 4
o 2% 2| | & | &% FESTING
grades to silty, fine SAND
S31 | 12
- 50
Well No. OW-4
Boring terminated at approximately
50 feet
Mud was added to hollow stem auger ] ] T
to stabilize hole during drilling
Observation well installed
approximately 10 feet from boring
location - - -
- 55.. - 4 -
LEGEND Observation well
2004nch OD NE Monument
spi-spoon sampler ,% oot anting - S B«mmwnnpvcmpo

Kirkland, Washington 98034-6913

Drilling started: November 08, 2001

Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-5

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
Sround surface elevation: 58.5 Feet Casing elevation:
7] ]
T _ Qo w wee 2] Q| Q¢ Page 1
- Sw | oW 2 4 Zz
a2 SOIL DESCRIPTION 1 %‘E %‘2 9% %g gk Flush-mounted of 5
*-OOV §§ 2|23 | ¥ &3 Steel monument  fESTING
Moist, lcose to medium dense, dark L
brown, silty, fine to medium SAND
N J % J
’\Z
\
~ St oadium dense, TGt mownis ' : \ '
tan, fine to coarse SAND with some St 18 \\\
silt §
grades to fine- to medium-grained i ] § ]
82 17 §
i
: 1% |8 & -
s | 20 TIE B
Y
R
0 d
S4 16
grades to light brown to tan, fine to
medium SAND with some silt and i
trace gravel ]
S5 | 20
-10- , + -
becomes fine- to coarse-grained
S6 | 25
becomes gray and grades to siity ’ 1
] fine SAND; gravel lens at 11 feet
i
3 trace gravel
s LEGEND Observation well:
SE . Monument
* 200inch 0D leve! at

e, G

ame

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

4IN1_B156.GP 172

S

Drilling started: November 12, 2001 Drilling completed: Logged By: ARC




PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. B-5

Elevation reference:
Ground surface elevation: 58,5 Feet

Well completed: November 12, 2001
Casing elevation:

AS-BUILT DESIGN

R
T O | w we 7] Q| Oy
&3 SOIL DESCRIPTION 2E %g_- Ik 52 | 3k
o= 23 2|28 |°2| 82
g s7 | 21
grades to fine- to medium-grained 1
SAND with some silt with trace
gravel
S8 | 20
grades to fine to medium SAND with
some silt
- 15 T+
S9 | 14
grades to silty fine to medium SAND ]
with trace gravel
S10 | 17
grades to medium coarse SAND with
trace silt; gravel lens at 17.5 feet
S11]| 13
grades to silty, fine to medium SAND )
S12 | 14
- 20 . 4
grades to silty, fine SAND
S13 | 26
S14 | 16
grades to silty, fine to coarse SAND

Page 2
of5

TESTING

4IN1 B156.GPJ WAMIN1.GDT 3/14/02

LEGEND

2.00-inch OD Groundwat
m spiit-spoon sampler R?D umeofdnmn;mm

Drilling started: November 12, 2001

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: ARC




PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-5

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
" Sround surface elevation: 58.5 Feet Casing elevation:
z_ 28|u, [ug |22 |2 28 Page 3
a8 SOIL DESCRIPTION 3%‘ § & %g 93 gg é; of 5
= [$] = m
e 25 2" | &6 ESTING
i) s15 | 11
- 25~ . . + + -
grades to silty, fine to medium SAND
with trace gravel
’ s16 | 15
becomes dense
S17 | 3
becomes loose to medium dense A ’ 1
2 feet of heave
S18 8
becomes medium dense, fine to
medium SAND with some silt 1 _
S19 | 15
grades to silty, fine SAND / 1 ’ 1
3 feet of heave
S20 | 25
grades to fine SAND with some sit
S21 16
grades to silty, fine to medium SAND ’ i 1
S22 | 17
= 35- -t 4 -
g
5 grades to silty, fine SAND
3
z LEGEND
() 200inch OD
J 9t spoon sampler % mmmx
[N
5]
: amec®
e 11335 N.E. 122nd Way Suite 100
z Kirkland, Washington 98034-6913
s

Drilling started: November 12, 2001 Logged By: ARC



PROJECT: Effluent Infiltration Project W.0. 171-91M-13845-A BORING No. B-5

4IN1_B156.GPJ WA4IN1.GOT 3/14/02

Elevation reference: Well completed: November 12, 2001 . AS-BUILT DESIGN
Ground surface elevation: 58,5 Feet Casing elevation:
gg W we (7] Q| Q¢ Page 4
= - =1 w2 z| z
E 3 SOIL DESCRIPTION g,g %E %g 9% %% 3% of 5
~ [&] [+]
a 2% zZ|%| 2| &% ESTING
: 523 | 18
grades to fine to medium SAND with 1 1 |
some silt and gravel
S24 | 24
grades to silty, fine SAND
S25 | 19
- 40+ : + T .
grades to silty fine SAND to fine
sandy SILT
826 | 27
becomes dense
S27 |
becomes medium dense and grades ’ ’ 1
to silty, fine SAND ‘
S28 | 16
- 45_ P - —
S29 | 20
grades to silty, fine to medium SAND ] i 1
Interbeds of silt and fine sand s30 | 12
" “becomesdense 1 1 ]
LEGEND Observation well:
) 2.00-inch OD Groundwater
m Spit-spoon sempler % e of et o
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 12, 2001 Logged By: ARC



a
9
8
o
z
v

PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-5
Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
“Sround surface elevation: 58.5 Feet Casing elevation:
7] (%]
Eo 20|y, |us z2 g S« Page 5
a2 SOIL DESCRIPTION 2Z|8e 129|33 |35 3k of 5
‘a’ b= 3 é I g t g: oo |© ﬁ xS
84 2l °je«|° STING
3k s31| 34
B Y S32 | 40
=~ 50 _:-: R - -+ —
Well No. OW-5
Boring terminated at approximately ’ 7 ) 1
50.5 feet
Mud added to hollow stem auger to
stabilize hole during drilling .
Observation well installed . N . h
approximately 6 feet from boring
location
= 55_ - = 4. -
- 60
LEGEND Observation well:
2,00-nch 0D Groundwater S
J spiit-spoon "’W R?D time of mmm o

=
=
I
=
=
=
=
g

Drilling started: November 12, 2001

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: ARC



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-6

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
»Ground surface elevation: 52,5 Feet Casing elevation:
Bn
= Q0w we n Q| S« Page 1
3 SOIL DESCRIPTION 3§ g% %g §§ %g 35 Flush-mounted of §
= 2% 2% 8| &= Steel monument  frESTiNE
L o T
Moist, medium stiff to stiff, dark 2
brown, silty, fine SAND with some B
organics (Sandy Topsoil) ;‘ﬁ 3
Jou - ] - 3 .
X K
:'\\ 1, '-.\\ § §
. l’l .}‘_" . o \ \ -
____________________ 9 N
Moist, loose, tan to brown with L § \
orange mottling, siity, fine SAND with \ §
trace organics ] il § § i
s1 ]| 9 § §
N
- NN
grades to silty, fine to medium SAND 1 | § § ]
NN
S2 14 § §
4+ 4 § \ -
NN
becomes wet to saturated and § §
grades to fine to medium SAND with < \\\\ §
] some silt and trace gravel i 1 A% NN ]
S3 16 \ \
-~ "..
grades to fine to coarse SAND with 1 X |
trace silt and gravel
S4 14
becomes loose, saturated, gray and
grades to silty, fine to medium SAND
with trace gravel; gray silt lenses T i
from 9 feet to 10 feet S5 | 10
- 107 becomes medium dense T 7]
S6 8
8 b
5 Interbeds of fine sandy SILT and silty
5 fine SAND 50 5
z LEGEND Observation well:
BN 2000en 00 <7 Grounowaterlovelat 3 t
spispoonsampler K tme of driling K Bontonits Fil with PVC Pipe
(T] =
g amecﬁ
a ) Groundwater Loval 11335 N.E. 122nd Way Suite 100
g ;4] Send Fil with Stotted PVC Pipo Kirkland, Washington 98034-6913
2

Drilling started: November 13, 2001 Drilling completed: Logged By: ARC



PROJECT: Effluent Infiltration Project

W.0O. - 1-91M-13845-A BORING No. B-6

Elevation reference:
Ground surface elevation: 52,5 Faet

Well completed:
Casing elevation:

November 12, 2001

AS-BUILT DESIGN

DEPTH

(feet)

SOIL DESCRIPTION

TYPE

SAMPLE

Oow
READING
GROUND

WATER

e e e — e — —— —— ——— — ——— . —

grades to fine to medium SAND with
trace silt and some gravel

some silt

some silt

- uscsrusesw
“{ GRAPHICS

trace silt
4 inches of heave

2 feet of heave

becomes dense with trace silt

S8

S9

S10

s1

S12

§13

S14

Page 2
of 5

STING

LEGEND

(1] S5 epoon sarper 15 Smrsriowis:

4IN1_B156.GPJ WAMLINI.GOT 14/02

Drilling started: November 13, 2001

ame

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: ARC




PROJECT: Effluent Infiltration Project W.O. 1-97M-13845-A BORING No. B-6

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
grr~Ground surface elevation: 52,5 Feet Casing elevation:
] 1]
o -4 ol a Page 3
z 223w | S5 | zE |22 | 2E X
%3 SOIL DESCRIPTION gs g& §§ 93 og 8; of 5
= Q -]
o 26 2|% | & | &> TESTING
R s15 | 36
- 257 becomes medium dense T T ]
S16 | 23
S17 | 26
[ Lens of fine sandy silt tosiity fine —— _ TTTL 1 | ]
\_sand _ ___ _ ________
becomes dense and grades to fine to
medium SAND with some silt
4 inches of heave S18A1 41 i
2 feet of heave NS
becomes medium dense and grades 1 ’ 1
to fine SAND with some silt
S20 | 14
grades to silty fine SAND
S21 | 20
Interbeds of silt and silty fine SAND ls22A) 26
- 35~ B .L 4 -
st T 2 feet of heave NS
5 .
§ LEGEND Observation well:
Monument
,,,,, 2.00-inch 0D
¢ spitapoon sampler A Smootating. Bontonita Fil with PVC Pipe \
3
g S am
@ 11335 N.E. 122nd Way Suite 100
'_3' Sand Fill with Siottad PVC Pipe Kirkland, Washington 98034-6913
e

Drilling started: November 13, 2001 Drilling completed: Logged By: ARC



4IN1_B156.GPJ WAMIN1.GDT 3/14/02

PROJECT: Effluent Infiltration Project W.O. 1-971M-13845-A BORING No. B-6

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
Ground surface elevation: 52 5 Feet Casing elevation:
Do
I QS| w wee 0 Q| 2« Page 4
s Q| Hw | JW | Z <
a3 SOIL DESCRIPTION 3 g %:’f g% 9% 2 2 3 of 5
~ =2 (-] ['4
a 85 2|%c| & &% ESTING
becomes dense and grades to fine to 1 1 1
coarse SAND with trace siit
grades to fine SAND with some silt s24 | 22
becomes medium dense
grades to silty, fine to medium SAND s25 | 20
- 40+ 4 inches of heave T T 7]
S26 | 23
827 | 31
" lensofsit T~ 1 | 1
S28 | 22
" “grades to silty fine SAND to fine 1 1 |
sandy SILT
grades to layered fine sandy SILT
-45- . - + + -
S29 | 16
grades to dense, silty, fine SAND  / ] ) ]
sample rod dropped 25 feet with 50
feet of rod in the hole
S30 | 46
" Tinterbeds of fing sandand st
LEGEND Observation well:
Py Monument
2.00-inch OD s
spispoonsampler  RZ Sraiesiorovel o Bantonite Fil with PVC Pipe
B Groundwater Lovel 11335 N.E. 122nd Way Suite 100
Sand Fil with Slotted PVC Pipe Kirkland, Washington 98034-6913

Drilling started: November 13, 2001 ‘ Drilling completed: Logged By: ARC



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-6

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
»Ground surface elevation: 52 .5 Feet Casing elevation:
@D
08 lw |uwe|_ ol of o Page 5
= V=l Jdw | W | 2 r4 =z
8 SOIL DESCRIPTION g%‘ % g §§ 9% c§>§ é% of 5
= Q -]
49 2] 0| | O = FESTING
=) s31 | 21
J - .
832 | 26
L 50 - 1 -
Well No. OW-6
Boring terminated at 50.5 feet A ] 1
Mud added to hollow stem auger to
stabilize hole during drilling
Observation well installed
approximately 10 feet from boring N . b .
location
= 55- - - - -
T T ] 1
LEGEND Observation well:
ho) 2.00-inch OD Groundwater H B
me % mammm § wmmmpbg
o R
i amec®
7] Groundwater Level 11335 N.E. 122nd Way Suite 100
Sand Fil with Stotted PVC Pipe Kirkland, Washington 98034-6913
Pipo Cap )

Drilling started: November 13, 2001 Drilling completed: Logged By: ARC



Drilling started: November 09, 2001

Drilling com

pleted: November 09, 2001

PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-7
Elevation reference: Well completed: November 09, 2001 AS-BUILT DESIGN
A" ™3round surface elevation: 50 Feet Casing elevation:
w
o8 SOIL DESCRIPTION 22X |32 |95 (32| gk Flush-mounted of 5
we 33|2F |25 |3 (P8 | 25 ; ¢
i 25 7] Bz o © o Steel monumen TESTING
0 Loose, moist, dark brown, silty SAND i’-’ 8
with prevalent cobbles; observed 2&
18"-diameter boulder at surface RIR
(Topsoil) G . |
Medium dense, moist, reddish -k i
brown, silty SAND % §
NI
N
| NN -
% §
P T \ N
brown, fine to medium SAND ] § § |
st | 13 \ §
N X
N X
N X
; N X -
NN
NI
N N
; i S2 13 § §
L. 5 o grades to fine- to coarse-grained with i L \ \ -
some silt Q \§
~ N N
] grades to gray and fine- to s3 i 24 § § |
medium-grained with some silt \ \
N D
becomes saturated ﬁ% \ &
S4 | 29
S5a] 26 -
becomes fine-grained W
Thin lens of sandy silt TIT
grades to fine to medium SAND with s
- 10 some silt S 7]
S6a | 27
§ S6b
b
b=
3
é LEGEND Observation well:
-§( 2.004nch OD Groundwater lavel at e
: spit-spoon sampler AYD time of driling Bentonite Fill with PVC Pipe
o
g - amec G
S - D ki 11335 N.E. 122nd Way Suite 100
g Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
pa Cap

Logged By: TMM



PROJECT: Effluent Infiltration Project W.O. 71-91M-13845-A BORING No. B-7

4IN1_B82347.GPJ WA4IN1.GDT 3/14/02

Elevation reference: Well completed: November 09, 2001 AS-BUILT DESIGN
Ground surface elevation: 50 Feet Casing elevation:
Eo §8 dw |48 [ 2B |2 | 25 Page 2
a3 SOIL DESCRIPTION 2 g %E §g B gg 3k of 5
~ O =2 [} [+
e a% z|%0| | &% ESTING
§7 1
grades to silty, fine to medium SAND ] l
S8 | 22
becomes reddish brown ’ 1
- 15+ , + —
becomes gray, fine to medium SAND so | 26
with some silt
grades to fine- to coarse-grained with 1 1
trace silt
S10a| 28
becomes fine-grained with some siit S10b
[ “Lensoffine, sandy sit | |
™ grades to silty, fine to medium SAND St 22
S12 | 29
- 20_ p I —
grades to fine to medium SAND with
some silt ]
S13 | 25
becomes dense and fine-grained ’ |
S14 | 43
LEGEND Observation well:
By Monument
2.00-inch D .
[[] sespoomsampior ~~ XZ Srvmiustorfovel o
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 09, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-7

Elevation reference: Well completed: November 09, 2001 AS-BUILT DESIGN
Casing elevation:
T w wee n 0| Qg Page 3
= pa Y} W 2 = r4
a8 SOIL DESCRIPTION g |22 |32 |25 3k of 5
we gt 23 |23 %3 | & s
“z )| O x| 0O TESTING
becomes medium dense, silty, fine
SAND
- 25 4 _
S15 | 29
becomes dense and fine to medium i 1
SAND with some silt
S16 | 32
becomes fine- to coarse-grained with
some silt |
S17 | 36
becomes dense and fine- to
medium-grained with some siit s18 | 31
becomes medium dense, silty, fine
SAND ]
S19 | 23
grades to fine- to medium-grained ) 1
S20 | 18
grades to fine to medium SAND with
some siit : _ -
S21 | 39
- 354 i <+ -
becomes medium dense, silty fine
g SAND s22a| 22
L grades to fine to medium SAND with
:n; some silt
5 LEGEND
T Ceonsemger N7 Srmntveriovd e
% .
: ame
@ 11335 N.E. 122nd Way Suite 100
z Kirkland, Washington 98034-6913
T

Drilling started: November 09, 2001 Drilling completed: November 09, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-7

4IN1 B2347.GPJ WAQIN1.GDT 3/14/02

Elevation reference: Well completed: November 09, 2001 AS-BUILT DESIGN
Ground surface elevation: 50 Feet Casing elevation:
Qe
T (0341 w we [7) Q| Q¢ Page 4
Eo 0n= w | Jw | Sk r4 Z
ag SOIL DESCRIPTION 2 g §E 'fg £/83 gg §§ of 5
~ Q [++]
e 25 Z|% | & &3 ESTING
% S22b
becomes dense with trace to some
silt J
S23 | 47
becomes medium dense, silty, fine i )
SAND
S24 | 26
grades to fine to medium SAND with
some silt
- 40- - -
S25 | 15
" TLensofclayeysit
826 | 18 ’ﬁ%)
[ grades tosilty, fine SAND
827 | 18
S28 | 14
- 45+ - -
S29 | 27
Lens of sandy siit to silty sand s30 | 27
LEGEND
2.00-inch OD
o samplr X7 Sromtusaiovl o
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 09, 2001 Logged By: TMM



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. B-7

Elevation reference: Well completed: November 09, 2001 AS-BUILT DESIGN
round surface elevation: 50 Feet . Casing elevation:
o g2 u, [ug 22 (<2 | 8% Page$
= 3 = w
] SOIL DESCRIPTION 5%: %E §§ o3 §§ 8% of §
< [$] =] @
o 25 z|% | &6 ESTING
Very stiff, saturated, gray, SILT to
clayey SILT
831 | 13
- 50
Well No. OW-7
Boring terminated at approximately
50 feet
Mud was added to hollow stem auger T 1 1
to stabilize hole during drilling
Observation well instatled
approximately 10 feet from boring
- 55+ - T T .
LEGEND Observation well;
Monurment
2.00-inch 0D
! spm-spoonsmw % mﬁma mmmwnhwcm
Groundustor Laval 11335 N.E. 122nd Way Suite 100
Sand Flll with Siotted PVC Pipa Kirkland, Washington 98034-6913
St Bottom of ot
Drilling started: November 09, 2001 Drilling completed: November 09, 2001 Logged By: TMM



PROJECT: Tulalip Wastewater Treatment Plant W.0. 71-91M-13845-A BORING No. B-8

PENETRATION RESISTANCE
A Page 1
Standard Blows over inches Other of 2

Soil Description

SAMPLE
TYPE
SAMPLE
NUMBER
GROUND
WATER

& | Location: Treatment Plant: Anoxic Basin #1
Approximate ground surface elevation:
Loose, wet, dark brown, organic-rich silty

~4uscsiscs|
-3 GRAPHICS

0 10 20 30 40 _50 STING

—— — —— ——————— — . —

Medium dense, wet, reddish tan/brown, fine =H s1 1 A I Nk RS Al A
to medium SAND with some silt Ok N X : :

Medium dense, saturated, gray, fine SAND
with some silt

Medium dense, saturated, gray, fine to
medium SAND with trace to some course
sand and trace silt

- 10

Medium dense to dense, saturated, gray,
fine to medium SAND with some silt

- 20 .
grades fine SAND with some siit @ J
- 25 -
g
3 4
[
8k 30
s LEGEND
™ 2004nch .
s spﬁt-spoonofunuq A¥D mmm Aan?ys?sm

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling Method: HSA Hammer type: Winch Date drilled: December 07, 2001 Logged By: WL




PROJECT: Tulalip Wastewater Treatment Plant W.O. 1-97M-13845-A BORING No. B-8

4IN1_BB-9.GPJ WAJIN1.GDT 3/14/02

i it Lo PENETRATION RESISTANCE
r:’-: = Soil Description @ % EE é, g g & A B A Page 2
i1 & | Location: Treatment Plant: Anoxic Basin #1 53 3r |23 | gg | e Bowowrindes Ot of 2
-‘?3 0 Approximate ground surface elevation: 25| ? ?z | 0% | 10 2 30 40 50[TESTING|
fine SAND with some silt as above & s §
- 35+ -
[ Dense, wet to saturated, gray, sityfine . ELl 11 1 Lol ol i 1 ]
SAND with interbedded 1/4-inch thick 1
~___stringers of fine sandy SILT JJER 5B e
Boring terminated at approximately 39 feet
- 40 below existing ground surface ' - T .
- 45_ - . -
- 50- . T : ; ; -
- 55 . T T T : g
- 60 %3610
LEGEND ek ® T it A%
Limd Moisture Content i
2.00inch OD Grain Size
[ stpommsamser 32 ST @ S 9 '
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling Method: HSA Hammer type: Winch Date drilled: December 07, 2001 Logged By: WIL



~PROJECT: Tulalip Wastewater Treatment Plant

W.O. 1-91M-13845-A BORING No. B-9

Medium dense, saturated, gray, fine to

medium SAND with trace to some silt H

Medium dense to dense, saturated, gray,

fine to medium SAND with some silt

grades dense

O - Soil Description 88w [ug| ox [FENETRATICN RESISTANCE Page 1
[ T a ey w 126
% & | Location: Treatment Plant: MBR Basin #4 33 sF =3 §§ Standard BIoB\rs o over :r;z:s Other of 2
00 Approximate ground surface elevation: §o i Bk A ) 10 20 20 40  solTESTING
Loose, wet, dark brown, crganic-rich silty - : : : : :
[\ _ _SAND (TopsoilandDuff) _ _ _ _ _ _ _ _ _ S I RO J00% RO SRR RSN USRS R S ]
Loose, wet, rust-mottled tan, fine to medium :
SAND with some siit - Seiiesiane . .......................... 4
st | A ....... RN R ARt KL O RN B -
L 5 grades saturated, with trace to some siit @ -

- 20 .
interbedded stringers of silty sand J
- 25 . -
" i
s J
3
&l 30
z LEGEND .
i 200-inch OD Grain Size
7] Sitrmetunses 3, Sommiesn @3 S0
&
a
8
Z 11335 N.E. 122nd Way Suite 100

Kirkland, Washington 98034-6913

Drilling Method: HSA Hammer type: Winch

Date drilled: December 07, 2001 Logged By: WJL



PROJECT: Tulalip Wastewater Treatment Plant W.0. 1-91M-13845-A BORING No. B-9

3 2 PENETRATION RESISTANCE
3 = Soll Description e % ;E ; g gﬁ A B A Page 2
£ & | Location: Treatment Plant: MBR Basin #4 B38| S5 | g5 | Sended  Bowsoverinches  Other of 2
ov . L 3 2|3 2| &2 Blows per foot
|30 Approximate ground surface elevation: 86 0 10 20 30 40 so[TESTING
fine SAND with some silt as above : .
- 35- -
| “Dense, wet to saturated, gray, sity fine ]
SAND
Boring terminated at approximately 39 feet : : : : :
L 40- below existing ground surface ‘ - + : d : -
- 45 . + : .
- 50 — - .
- 55- ] T T : ]
] I O 00 e ernd o ]
o™ .
s | 1 IR OSSO P 0 U O OO0 .
860 e — : 86 T®
2 LEGEND : —o— Do L
2| (m 200ichop Grain Size L Mgl o
g > Groundwatar level at
3 D:I spiit-spoon samplar g time of drilling @ Analysis
[0
: amedﬁ
g 11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling Method: HSA Hammer type: Winch ‘ Date drilled: December 07, 2001 Logged By: WUL



PROJECT: Effluent Infiltration Project

W.0. 1-91M-1

3845-A BORING No.

I-1/E-1

Elevation reference:

Ground surface elevation: 62,23 Feet

Well completed:

Casing elevation:

November 14, 2001

AS-BUILT DESIGN

w
ol O
TR SOIL DESCRIPTION ST 3?-__ 53 98 8% 8; Flush-mounted of 1
iy (%) g @ wz | 90 x| o3 Steel monument  fr=e—es
-0 From drill cuttings:
Moist, reddish tan, fine to medium /4 i i i
— SANDwithsomesilt _ _ _ _ _ J
Moist, tan, fine to medium SAND 7 ] 7] y
with trace to some silt 4 i i i
- 5 - oL A —
" Moist, gray, fine to medium SAND ) 1 |
with trace silt T 7 7 7
7 7 ] Casing: 1-inch, i
- 10+ <] o 4 Sch. 80 PVC w/ =]
threaded
B - 1 connections .
" “Moist grading to wet, tan, fine o | i |
154 medium SAND with trace silt = T T -
N grades trace to some gravel | 1 | ]
20 -l Filter pack: 10-20
decreasing gravel i B sand
7 1 Screened interval: E
1-inch dia., Sch. 80
7 7 PVC, 0.010 slot ]
- 25_ —] = —
Bentonite seal
- 30- o i i
Boring terminated at approximately 4 4 J
gl 35- 35.5 feet below existing ground
= surface 7 T -
- ] i i
3 Well No.
= LEGEND Observation well:
< Monument
! Fyio) s 31"2'3{.':9'”” % Bentonite Fill with PVC Pipe ameﬁ
g
£ Srounthealer Lovel 11335 N.E. 122nd Way Suite 100
s Sand Fill with Siotted PVC Pipe Kirkland, Washington 98034-6913

Drilling started: November 14, 2001

Drilling completed: November 14, 2001

Logged By: WUJL



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No.

I-1/E-2

Elevation reference:

Ground surface elevation: 2 43 Feet

Well completed:

Casing elevation:

November 14, 2001

AS-BUILT DESIGN

DEPTH
(feet)

SOIL DESCRIPTION

USCS/USGS
GRAPHICS

o Y] [a]
Eu_j ELU EE EZ 25
Lo |20 | 52 | =5 2
2F |33 |33 |53 | 2%
w wz m() o (i)g

From drill cuttings:

L Moist, reddish tan, fine to medium

! SAND with some silt

Moist, tan, fine to medium SAND
with trace to some silt

Moist, gray, fine to medium SAND

with trace silt

._‘]O-..

Moist grading to wet, tan, fine to
medium SAND with trace silt

_15_

grades wet, grayish tan and slightly

coarser

_20_

- 25—

~ 30+

cuttings grade saturated

Boring terminated at approximately

~ 35

35.5 feet below existing ground
surface

Page 1
Flush-mounted of 1
Steel monument TESTING

Casing: 1-inch,
Sch. 80 PVC w/
threaded
connections

. ~— Filter pack: 10-20
& sand

Screened interval:
1-inch dia., Sch. 80
PVC, 0.010 slot

Bentonite seal

Well No.

4IN1_IT1-IT3.GPJ WA4IN1.GDT 3/15/02

LEGEND

Groundwater level at
ATD tlime of drilling

Observation well:
e Monument

Benlonite Fill with PVC Pipe

=
S
g
S
g
5
S
S
S
5

Groundwater Level

Sand Fill with Sictted PVC Pipe

Pipe Cap
puah 3

Sotlom of Hola

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 14, 2001

Drilling completed: November 14, 2001

Logged By: WJL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. [-1/E-3

Elevation reference: Well completed: November 14, 2001 AS-BUILT DESIGN
{ Ground surface elevation: 671.8 Foet Casing elevation:
0
I .. Koy wee [Z) Y] O Page 1
= w (JW | 2B 2| 24
a8 SOIL DESCRIPTION ég %g %g 9§ gg §; Flush-mounted of 1
_Qov 25| ? wz [P0 x| 63 Steel monument TESTING
From drill cuttings:
1 Moist, reddish tan, fine to medium [ J J .
\_ SANDwithsomesit __ _ _ _ _ _ _ J :
Moist, tan, fine to medium SAND b b 7 1
with trace to some silt J 4 4 4
e 5 - - - -+~ -
N y ] Casing: 1-inch, N
- 10— -] L iR Sch. 80 PVC w/ -
threaded
™ "Moist, gray, fine to medium SAND T T connections T
with trace siit 1 - . 1 7
- 15+ - 4 1 -
~ “Moist grading to wet, tam, fine fo ’ i 1
medium SAND with trace silt b 7 y )
i J 1 TRk 4
A0 1 KL [ e—Fitter pack: 10-20
N T B=ERE sand 7]
) 7 Screened interval: .
1-inch dia., Sch. 80
T T PVC, 0.010 slot 7
- 257 grades wet to saturated : N T 7]
i i Bentonite seal i
- 30_ - - —
Boring terminated at approximately - - :
g [ 35- 35.5 feet below existing ground _ 41 _
5 surface
5 ] ] | Well No. ]
2 LEGEND Observation well:
3 T Monument
% 3%%&‘&% ovel at S § Bentonite Fill with PVC Pipe amec@
t gvg
£ e Croundwater Lovel 11335 N.E. 122nd Way Suite 100
z Sand Fill with Siotted PVC Pipe Kirkland, Washington 98034-6913

Drilling started: November 14, 2001 Drilling eomp!eted November 14 2001 Logged By: WJL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. /[-1/5-1

4IN1 1T1-IT3.GPJ WA4IN1.GDT 3/15/02

Elevati eference: Well leted: N ber 13, 2001
ion refere ell completed ovember 13, 200 AS-BUILT DESIGN
Ground surface elevation: 67,99 Feet Casing elevation:
8 2] o V)] o P 1
g 2|5y |28 |25 =2 | 38 o
& g SOIL DESCRIPTION E% 3 lt E g ga a ﬁ 8‘3‘ Flush-mounted of 1
—DO 25 %] wnz o ¥ | O Steel monument TESTING
From drill cuttings:
Moist, reddish tan, fine to medium p o bl i
\_ SANDwithsomesilt ___ _ __ _ _
Moist, tan, fine to medium SAND . y 7 7
with trace to some silt 4 i | 4
- 5 - - A 2L <]
. i 4 Bentonite seal _
___________________ i i Casing: 1-inch, ]
Moist, gray, fine to medium SAND Sch. 80 PVC w/
with trace silt B E g threadeq -
connections
- 104 - i 4 -
= Filter pack: 10-20
7 i ] : sand ]
e — 5 & creened interval: -1
Moist grading to wet, tan, fine to 1S-inchn§ia.. Sch. 80
- 15— medium SAND with trace silt = T e PVC, 0.010 slot 7]
- 20 - + -
cuttings grade wet ] ) _
- 25— — i i |
- 30- . 1 i
Boring terminated at approximately S 4 :
[ 35 35.5 feet below existing ground ] |
surface N
1 i | Well No.
LEGEND Observation well:
= Monument
ATD uGrﬁeu gfm:.;}ﬁglavel = Bentonite Fill with PVC Pipe ame&
S ackev 11335 N.E. 122nd Way Suite 100
Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
Pipe Cap g

Drilling started: November 13, 2001 Drilling completed: November 13, 2001 Logged By: W.JL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. [-1/8-2
Elevation reference: Well completed: November 13, 2001 AS-BUILT DESIGN
Ground surface elevation: 62,48 Feet Casing elevation:
0
I_. 301w we n Q| o Page 1
5e SOIL DESCRIPTION 53 %E %% g% 3 g §§ Flush-mounted of 1
_00 S 5o 9nZ o x| O Slee( monument ESTING
From drill cuttings:
1 Moist, reddish tan, fine to medium /- J B i
\__SANDwithsomesit __ _ _ __ _ _ J
Moist, tan, fine to medium SAND 7 7 T 1
with trace to some silt 4 4 4 J
- 5 - - P o -
"~ “Moist, gray, fine to medium SAND l ] 1
with trace silt - . T h
7 T ] Casing: 1-inch, y
- 10— - +4 4 Sch, 80 PVC w/ -
threaded
. 4 - connections -
"~ “Moist grading to wet, tan, fineto 1 1 1
- 15— medium SAND with trace silt — -+ + -

L Filter pack: 10-20
W sand

Screened interval: -
1-inch dia., Sch. 80

7 Groundwater level at
ATD Ume of drilling

£4-1 Groundwater Level

Drilling started: November 13, 2001

Sand Fll with Slotted PVC Pipe

"207  cuttings grade wet 7 T PVC, 0.010 slot
- 25+ - 4 |
- . Bentonite seal .
- 30— - 4 _
Boring terminated at approximately 4 - 4
gL 35 35.5 feet below existing ground | 4 ]
5 L surface
8 1 ] 1 Well No. 1
z LEGEND Observation well:

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By:

wJL



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No.

1-1/8-3

Elevation reference:

Ground surface elevation: §2.4 Feet

Well completed: November 13, 2001

Casing elevation:

AS-BUILT DESIGN

Qwn
E= %LE) léu.r gg 3; E‘Z’ %g Page 1
&fy_’ SOIL DESCRIPTION g% E% gg 98 89( 8 = Flush-mounted of 1
W= @ w 2
0 25| @ “z o x| O Steel monument TESTING
From drill cuttings:
Moist, reddish tan, fine to medium i i i i
\ _ SANDwithsomesit ___ ___ __ J
Moist, tan, fine to medium SAND 7 7 7 T
with trace to some silt . i . b
- 5 - — = = —
1O Tost, aray, ine 1o mecium 5AND T T Gasing: dnch, i
with trace silt 1 1 i lhreéded y
4 4 4 connections b
~ “Moist grading to wet, tan, fine to . ) ] Y
- 154 medium SAND with trace silt - - s B -
- f+—Filter pack: 10-20
- 20 ] T o sand I
7 T Screened interval: E
1-inch dia., Sch. 80
7] 1 PVC, 0.010 slot T
=25 — -4 |
e - Bentonite seal .
~ 30— — -+ _
Boring terminated at approximately N - -
| 35 35.5 feet below existing ground L ]
surface
1 1 i Well No. ]

4IN1 IT1-IT3.GPJ WA4IN1.GDT 3/15/02

LEGEND

Groundwaler level at
ATD ‘ime of drilling

Manument

Groundwater Level

Pipe Cap
Quan a

Drilling started: November 13, 2001

Drilling completed: November 13, 2001

Bentonite Fill with PVC Fipe

Sand Fill with Slotted PVC Pipe

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: WJL

A



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. [-2/E-1

Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
sround surface elevation: 5§7.74 Feet Casing elevation:
[72]
T 1801y, |uE| =2 _8 | S Page 1
[ ) w | JW | Sk r4 Z
B8 SOIL DESCRIPTION 5% §§ g 183 %g 3% Flush-mounted of 1
o> o 2
L 0 Q0 wz | 0| x| O Steel monument  fr=eee
From drill cuttings:
Moist, tan, fine to medium SAND . i i
with trace to some silt 1
e - 4 1 -
- 4 4 Bentonite seal 4
i ] ] Casing: 1-inch, |
Sch. 80 PVC W/
e e e e e e - - threaded ;
Moist, gray, fine to medium SAND connections
with trace to some silt 1 N T )
- 10~ - 4 41 -
i - l——Filter pack: 10-20
§ ] R sand )
T = — — = = —— . § Screened interval: .
Moist to wet, tan, fine to medium 1-inch dia.. Sch. 80
- 15+ SAND with trace silt - T T PVC, 0.010 slot -
cuttings grade wet ’ i 1
- 20~ - 4 |
- 25 - 4 |
~ “Wet grading to saturated, gray, fine 1 ]
to medium SAND with trace slit T N b
- 30 - 1 |
Boring terminated at approximately - 4 -
sl 354 35.5 feet below existing ground
g surface . T _
] 1 1 1 Well No. ]
] LEGEND
Groundwater level at
: e amec®
g
.L: 11335 N.E. 122nd Way Suite 100
g Kirkland, Washington 98034-6913

Drilling started: November 12, 2001 Logged By: WJL



PROJECT: Effluent Infiltration Project W.0. 71-97M-13845-A BORING No. [-2/E-2

Elevation reference: Well completed: November 12, 2001
; a AS-BUILT DESIGN
Ground surface elevation: 57.87 Feet Casing elevation:
T 38 | _wloele Page 1
| % 0| w w o age
=< N=| Jw i} 2k =z =
[} 2L | ag oo Z = D
% e SOIL DESCRIPTION & % g rall 2 gg 3 % gg Flush-mounted of 1
L0 B | P |92 O e| o Steel monument  frEeme
From drill cuttings:
Moist, tan, fine to medium SAND i i 4 4
with trace to some silt
- 5 - — - o —
i ] ] Bentonite seal |
Casing: 1-inch,
7 } ] Sch. 80 PVC w/ T
___________________ J i threaded _
Moist, gray, fine to medium SAND connections
with trace to some silt 7 g 7 1
- 10— = Ll i =
| 1 ] L Filter pack: 10-20 1
4 - . sand i
e - d interval: -
45 Moist to wet, tan, ﬁne to medium f_?;ec?,n;al’nsirfao
SAND with trace silt ] T PVC, 0.010 slot .
cuttings grade wet i ] j
- 20 " i1 )
~ 254 - e |
" "Wet grading to salurated, gray, fine l |
to medium SAND with trace silt 0 5 =
- 30 n 1 ]
Boring terminated at approximately 4 - B
| 35 35.5 feet below existing ground |
surface n
| | ) Well No.
LEGEND Observation well:

Meonument

Groundwaler level at

ATD time of drilling Benlonite Fill with PVC Pipe

amec®

4IN1 IT1-IT3.GPJ WA4IN1.GDT 3/15/02

71 Groundwater Level

Sand Fill with Slotted PVC Pipe

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 12, 2001

Drilling completed: November 12, 2001

Logged By: WJL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. [-2/E-3

Elevation reference: Well completed: November 13, 2001 AS-BUILT DESIGN
round surface elevation: 57.97 Fest Casing elevation:
7
Q0 | w wee n Q| 9y Page 1
= N=| Jw pur T} 4= 2 4
3 SOIL DESCRIPTION gg $¢ (5233 %8 3k Fush-mounted of 1
i 0“’ ‘g’ g 2 | @3 | ¥ | %3 Steel monument  fee=ee
From drill cuttings:
4 4 - J
Moist, tan, fine to medium SAND i i _ J
with trace to some silt
= 5 - - - - -
4 J J Bentonite seal i
- J i Casing: 1-inch, i
Sch. 80 PVC W/
_________ S = - § threaded b
Moist, gray, fine to medium SAND connections
with trace to some silt b 7 T 1
e 10_ — —— - -
] ] 1 Filter pack: 10-20
. . N =6 RG sand y
™ "Moist to we, tan, fine to mediom | T g T g0 I
- 154 SAND with trace silt -1 T T PVC, 0.010 slot T
cuttings grade wet ’ 1 |AiD 1
- 20_ - - -
- 25— - + -
"~ “Wet grading to saturated, gray, fine 1 1
to medium SAND with trace silt N 7 .
- 30 — £ _
Boring terminated at approximately E - -
§ 35 35.5 feet below existing ground
2 surface 7 T ]
g : ' 1 ] | . Well No. ]
z LEGEND
% e amec®
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Driliing started: November 13, 2001 Drilling completed: November 13, 2001 Logged By: WJL



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No.

1-2/5-1

Elevation reference:

Ground surface elevation: 571,68 Feet

Well completed: November 12, 2001

Casing elevation:

AS-BUILT DESIGN

DEPTH
(feet)

SOIL DESCRIPTION

USCS/USGS
GRAPHICS

Sw | 89| 22 2| 2%
I8 (2o %z 25| s¥¢
zr | 23|33 |85 | 83
w wz m(_) E Q;g

_10_.

4IN1 _IT1-IT3.GPJ WA4IN1.GDT 3/15/02

=15+

_20_

N 25_

- 30—

From drill cuttings:

Moist, tan, fine to medium SAND
with trace to some silt

Moist to wet, light gray, fine to
medium SAND with trace to some
silt

Wet, light gray, fine to medium
SAND with trace silt (slightly more
coarse than above)

cuttings grade wetter

cuttings grade saturated

Boring terminated at approximately
35.5 feet below existing ground
surface

Page 1
Flush-mounted of 1
Steel monument TESTING

Bentonite seal

Casing: 1-inch,
Sch. 80 PVC w/
threaded
connections

- l——Filter pack: 10-20
sand
Screened interval:

1-inch dia., Sch.-80
PVC, 0.010 slot

Well No.

LEGEND

Groundwater level at
ATD lime of drlling

Groundwater Level

Sand Fill with Slotted PVC Pipe

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 12, 2001

Logged By: WUJL



PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. [-2/8-2
Elevation reference: Well completed: November 12, 2001 AS-BUILT DESIGN
Ground surface elevation: 51.66 Feet Casing elevation:
873 14 0|l a Page 1
E= o8 |Yy |8 |22 <2 | 25 ge
Eg SOIL DESCRIPTION §§ %g_. gg g§ %3 ak Flush-mounted of 1
DO" 25 6 | & (23| 8| &3 Stesl monument  FESTING
From drill cuttings:
Moist, tan, fine to medium SAND J i 4
with trace to some silt
= 5 - po - = . —
Bentonite seal
i i Casing: 1-inch, i
Sch. 80 PVC W/
. - threaded E
connections
- 10— - - AL -
~ “Moist to wet, ight gray, fire to ] | L Filter pack: 10-20 ]
medium SAND with trace to some . 7 & sand y
siit . - Screened interval: -
L 15— _ 1 1 1-inch dia., Sch. 80 i
- cuttings grade wet PVC, 0.010 slot
[ "Wet, light gray, fine to medium 1 1 ’
SAND with trace silt (slightly more b 7 y
coarse than above) J 4
- 20- - 1 |
cuttings grade saturated i |
- 25+ - -+ _
- 30 - 1 |
Boring terminated at approximately . 4
g | 35 35.5 feet below existing ground ] _
£ surface T
] l 1 Well No. ]
2 LEGEND Observation well:
= ent
9 % time of dm:zi'g'm' fﬂ § Bentonite Fil with PVC Pipe ame&
2 § Groundwater Level

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 12, 2001

Logged By: WJL



PROJECT: Effluent Infiltration Project

W.0. 1-91M-13845-A BORING No. /-2/S-3

4IN1 IT1-1IT3.GPJ WA4IN1.GDT 3/15/02

Elevation reference: Well completed: November 13, 2001
4 " AS-BUILT DESIGN
Ground surface elevation: 51.72 Feet Casing elevation:
T 88w | us | 2| 2 Page 1
[ T == w
oo 2T |dno (T 2 il =T e
i e SOIL DESCRIPTION 8% ‘%?_. ‘%% u‘:.'§ 3 2 gg ?,”s',"moumi,, of 1
L 0 26 z €| O eel monume TESTING
From drill cuttings:
Moist, tan, fine to medium SAND | i .
with trace to some silt
- 5 - e 5 4 ) —
Bentonite seal
o | Casing: 1-inch, i
Sch. 80 PVC w/
4 4 threaded -
connections
- 10— £ i -
 Moist to :V_GT. E}ﬁ a}i(_ﬁr;a SR | i ::,7_‘_ Filter pack: 10-20 |
medium SAND with trace to some T sand §
silt . Screened interval: -
15 1-inch dia., Sch. 80 3
cuttings grade wet PVC, 0.010 slot
"~ "Wet, light gray, fine to mediom 1 ]
SAND with trace silt (slightly more 71 .
coarse than above) i |
- 20~ Eif |
cuttings grade saturated 1
- 25 ke |
I~ 30"“ afe _
Boring terminated at approximately - B
| 35.5 feet below existing ground AL N
35+ surface
1 1 Well No. |
LEGEND Observation well;
= Monument
AD Eﬁgﬁ;}ﬁrﬂlevel at Bentonite Fill with PVC Pipe ame&
Sotndisiact svel 11335 N.E. 122nd Way Suite 100
Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
Drilling started: November 13, 2001 Drilling completed: November 13, 2001 Logged By: WJL




PROJECT: Effluent infiltration Project W.O. 1-91M-13845-A BORING No. /-3/W-1

i : I :
Elevation reference Well completed: November 08, 2001 AS-BUILT DESIGN
/ Ground surface elevation: 51.33 Feet Casing elevation:
- B8 | w wee o 0| ag Page 1
=z SI|z¥ |g8 | B2 |2 | 34
& e SOIL DESCRIPTION @% = | 2= gs 3 2| 8% Flush-mounted of 1
c:o 2% | o |52 o| B | G Steel monument ===
From drill cuttings:
\ / ] i 1
\_ Rootsandtopsoil _ _ _ _ _ _ _ _ _ i ] 4 .
Moist, tan, silty, fine to medium
SAND ] iy i i
- 5 — . . | ie i L
grades with trace to some silt
e s . Bentonite seal .
4 4 . Casing: 1-inch, ]
Sch. 80 PVC w/
————— e 4 4 threaded -
Wet, tan, fine to medium SAND with connections
some silt 7 7 1l y
- 1 O._ — - i —
cuttings grade saturated ! ] | ATD 1
i | - ~r—Filter pack: 10-20 .
ks ;) sand
. - H Screened interval: 1
L 15+ & 1-inch dia., Sch. 80
N T & PVC, 0.010 slot T
~20T———-————————— ———— T -1
Saturated, gray, fine to medium
SAND with some silt . 7 ]
~ 25 — d N
= 30- — el =
Boring terminated at approximately - 4 5
= 354 35.5 feet below existing ground
2 surface 7 T ]
-
- i N i i
3 Well No.
% LEGEND Observation well:
< Monument
y % bbb Bentonite Fill with PVC Pipe ameCQ
£
= =] cmdiier Ll 11335 N.E. 122nd Way Suite 100
3 Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913

Drilling started: November 09, 2001 Drilling completed: November 09, 2001 Logged By: WJL



AINT IT1-1T3.GPJ WA4IN1.GDT 3/15/02

PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. /-3/W-2
Elevation ref: : Il | ;
va reference Well completed: November 09, 2001 AS-BUILT DESIGN
Ground surface elevation: 57172 Feet Casing elevation:
T 32| wo w| ol o Page 1
£3 2Z|gy |28 |35 |22 | 38
&1 k] SOIL DESCRIPTION g% 3 = E % gg 8% 8 L Flush-mounted of 1
OO @59 |oz ("0 x| 6% Steel monument  fr=ee s
From drill cuttings:
1 / T i y
\_ _Rootsandtopsail _ _ __ __ __ L] 3 . .
Moist, tan, silty, fine to medium
SAND } 7 i ]
F 2] grades with trace to some silt 7] Fl T ; ]
4 4 i Bentonite seal 8
g . J Casing: 1-inch, i
Sch. 80 PVC w/
___________________ 4 4 threaded -
Wet, tan, fine to medium SAND with connections
some silt N T 1 1
- 10 — -+ T -
cuttings grade saturated 1 i :
- Filter pack: 10-20 |
7 E : sand
> . Screened interval: s
1-inch dia., Sch. 80
- 154 = o PVC, 0.010 slot 7]
F 20— ———— - i
Saturated, gray, fine to medium
SAND with some silt 7 7 i
- 254 - + g
- 30 = 4 |
Boring terminated at approximately - - .
| 35 35.5 feet below existing ground | i |
3 surface
] i ] Well No.
LEGEND Observation well:
= Monument
ATD an?: Sfﬁ'ﬁﬁafglm’ = Bentonite Fill with PVC Pipe ameﬁ
Sroundwaler Lavel 11335 N.E. 122nd Way Suite 100
Sand Fill with Slotled PVC Pipe Kirkland, Washington 98034-6913
Pipe Cap 1
Drilling started: November 09, 2001 Drilling completed: November 09, 2001 Logged By: WJL



PROJECT: Effluent Infiltration Project

W.C.

1-91M-13845-A BORING No. /[-3/5-1

i Elevation reference:
. Ground surface elevation: 571.25 Feat

Well completed: November 08, 2001
Casing elevation:

AS-BUILT DESIGN

D
Eo %% §L,_, wo 22 E(ZD Sc Page 1
a g SOIL DESCRIPTION 22|5% 32|85 (32| 3% Flush-mounted of 1
Fox T OF | & 52 | 28 g 52 Steel monument
0 2 Z | | ©° ESTING
From drill cuttings:
8-inches of forest duff and roots ; i 4 i
i over: moist to wet, reddish brown, |
— fine to medium SAND with some silt_ _ | 7} i i i
Moist, tan, fine to medium SAND 4 4l 4 i
5 with trace to some silt
g i i Casing: 1-inch, i
Sch. 80 PVC w/
4 4 4 threaded -
cannections
- 104 - £ e -
" Wettosaturated, gray, fineto 1 Y Filter pack: 10-20 ]
medium SAND with some silt . & v sand ]
E - Screened interval: N
1-inch dia., Sch. 80
- 154 = o PVC, 0.010 slot .
|, ’ ] ’
- 20— - 4 =
cuttings grade saturated | ] |
y A Bentonite seal .
- 25 od & |
- 30— _ £ =
Boring terminated at approximately - 4 -
g_ 3 35.5 feet below existing ground
Z S surface ] i i ]
5 i 1 | Well No.
z LEGEND Observation well:
< Monument
ATD Eﬁgﬁ;;;rglevel 2 Bentonite Fill with PVC Pipe ame@
2
= 11335 NL.E. 122nd Way Suite 100
z Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
ola

Drilling started: November 08, 2001

Logged By: WJL



PROJECT: Effluent Infiltration Project

W.0. 1-91M-13845-A BORING No.

1-3/8-2

Elevation reference:

Ground surface elevation: 571.66 Feet

Well completed:

Casing elevation:

November 09, 2001

AS-BUILT DESIGN

USCS/USGS|
GRAPHICS
SAMPLE
TYPE

24 | =8 52
== |85 |29
z5 0 |©
oz | ®o &

GROUND
WATER

I
[
& § SOIL DESCRIPTION
as
- 0 - ———
From drill cuttings:
8-inches of forest duff and roots
"1 over: moist to wet, reddish brown,
\ _ fine to medium SAND with some silt_ _
Moist, tan, fine to medium SAND
5 with trace to some silt
- 10—
~Wetto saturated, gray, fine to
medium SAND with some silt
15
- 20
cuttings grade saturated
- 25
L 30—
Boring terminated at approximately
3 35.5 feet below existing ground
- 35 surface

Flush-mounted

Page 1

of 1

Steel monument TESTING

Casing: 1-inch,
Sch. 80 PVC w/
threaded
connections

Filter pack: 10-20
sand

Screened interval;
1-inch dia., Sch. 80
PVC, 0.010 slot

Bentonite seal

4IN1 IT1-1IT3.GPJ WA4IN1.GDT 3/15/02

Well No.

LEGEND

Groundwater level at
ATD fime of driling

Observation well:

= Monument

Drilling started: November 09, 2001

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: WUJL



PROJECT: Effluent Infiltration Project W.0. 1-97M-13845-A BORING No. [-3/5-3

Elevation reference: Well completed: November 08, 2001 AS-BUILT DESIGN
m.Ground surface elevation: 571,16 Feet Casing elevation:
D
Eg golu, |uE | 22 2| 8= Page 1
=] Iz SE w
58 SOIL DESCRIPTION 3 3 %g gg §1§; 32 é = Flush-mounted of 1
Do § al|? nz o &| 6% Steel monument STNGl
From drill cuttings:
| ! E E 4
\_ Forestduffandroots  _ _ _ _ _ _ _ J4 - - .
Moist, tan, fine to medium SAND
with some silt T 7 7 )
- 5 p - - 4 —
___________________ i i Casing: 1-inch, |
Wet to saturated, tan, fine to medium Sch. 80 PVC W/
SAND with trace to scme silt . - . threaded .
connections
- 10~ , = + =
cuttings grade saturated
| L Filter pack: 10-20
T T : sand b
b . Screened interval: -
15 1-inch dia., Sch. 80
B . T PVC, 0.010 slot 7
[~ “saturated, gray, fine to medium ’ |
SAND with trace to some silt . . .
= 20- - - -
1 b Bentonite seal b
- 25_ — - -
- 30— - 4 |
Boring terminated at approximately - - i
§ | 35 35.5 feet below existing ground
5 surface ] T 7
8 | ] ] Well No. |
g LEGEND Observation well:
Y | Mosument
A Fikag i S N sentonite Fi with PVC Pipo ame@
g« N B
- R=f 11335 N.E. 122nd Way Suite 100
Z 3} Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
Pipe Cap

Drilling started: November 08, 2001 Drilling completed: November 08, 2001 Logged By: WUJL



4IN1 IT1-IT3.GPJ WA4IN1.GDT 3/15/02

PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORING No. /-4/S- 7
Elevation reference: Well completed: December 07, 2001
P AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
zo 581w, [ug | e[ of e, Page 1
? 2T | o 2 =il =)
%g SOIL DESCRIPTION 7% s =£ (83 32 8";—‘ Flishiotlsd of 1
-0 2u | @ nz 3] x| O Steel monument FESTING
From drill cuttings:
Moist to wet, brown, silty fine to ; H 2 |
\ medium SAND with with moderate !
\ _ organics (Topsoil and Forest Duff) _ _ 7 ] _ , ]
Moist to wet, tan, fine to medium 4 i | Casing: 1-inch, ]
5 V- SANDuwithsomesit__ __ ___ _ e
Sgturated, t.an. fine to medium SAND connections
with trace silt - N .
cuttings grade saturated i 1 4 il
~t=——Filter pack: 10-20
E s — sand .
—\Screened interval:
7 7 i 1-inch dia., Sch. 80 y
~ 10— — ks PVC, 0.010 slot |
- - Bentonite seal -
15— ——  — —___ - =1
Saturated, tan, fine to medium SAND
with frace to some silt 7 7 1
- 20— - a5 |
Boring terminated at approximately 4 4 4 i
22.5 feet below existing ground i | I Well No. 1
surface -
- 25_. = — g 1 -
- 304 _ £ ol -
- 35— . = b I _

LEGEND

Groundwater level at
ATD lime of driling

Observation well:
Monument

Groundwaler Level

Bentanite Fill with PVC Pipe

Sand Fill with Slotted PVC Pipe

amec®

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: December 07, 2001

Logged By: WUJL



PROJECT: Effluent Infiltration Project - W.O. 7-91M-13845-A BORING No. [-4/S-2

Elevation reference: Well completed: December 07, 2001 AS-BUILT DESIGN
Ground surface elevation: Casing elevation:
[7]
T 06 | w e [ O] O Page 1
to Q[ HJw wl|2kE 2| 2%
¥ SOIL DESCRIPTION §5 AEELE g gg ég Fiush-mounted of 1
-DO 25| @ wz | O Steel monument ESTING
From drill cuttings:
1 - 4 - 4
| Moist to wet, brown, silty fine to "_ J | J
| medium SAND with with moderate -
| _ organics (Topsoll and Forest Duff) _ _ |1 ) 1 )
Moist to wet, reddish tan, fine to . . . Casing: 1-inch, .
& medium SAND with some silt gﬁ'e‘égg dPVC w '
Wet, tan, fine to medium SAND with connections
trace siit T h 1 g 1
cuttings grade saturated J i R | Filter pack: 10-20 4
- i ] :] _ sand i
-1 ““Screened interval:
- - - i 1-inch dia., Sch. 80 .
- PVC, 0.010 slot
= 10.. - - - -
" saturated, tan, fine to medium SAND 1 ’ 1
with some silt/ silty fine to medium 7 . Bentonite seal .
- 15— SAND _ £ -

Saturated, gray, fine to medium
SAND with trace to some siit b .

- 20— - +

Boring terminated at approximately 4 : - J " Y

22.5 feet below existing ground Well No.
surface ] T ] ]
= 25_ - -t 4 -
- 30- . T T ©
LEGEND Observation well:
Monument

% mma u : Bentonits Ffl with PVC Pipe ame&

Groundwater Lovel 11335 N.E. 122nd Way Suite 100
Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913

g

T
-
=
-
=
<

Drilling started: December 07, 2001 Drilling completed: December 07, 2001 Logged By: WJL



PROJECT: Effluent Infiltration Project W.O. 171-97M-13845-A BORING No. P-1

4IN1 P1-P9.GPJ WA4IN1.GDT 3/15/02

Elevation reference: Well leted: N
comple ovember 07, 2001 AS-BUILT DESIGN
Ground s;urface elevation: 54,95 Feot Casing elevation:
T _ 3 Blw we ) Q| o Page 1
£3 By |24 |35 (32| 38
58 SOIL DESCRIPTION S %E s2 33 133 | ek Fiush-mounted of 1
_QO 8|9 |9z o x| 63 Steel monument e
Logged from cuttings (no samples
obtained) i _
Brown to reddish tan, fine to medium ] 7 ] A
SAND with trace to some silt
" “Moist, tan, fine to medium SAND ] | |
L 5 - with trace silt - 4+ 4 Casing: Sch 40 -
PVC w/ threaded :
] i connections |
" "Moist, light gray, fine fo medium ] 1 1
SAND with trace silt and gravel ] | ] i
= 1 0.. - = <4 -
- 1+—Filter pack: 10-20
4 . Sand J
Screened interval:
2-inch diameter,
~ 15+ - T sch 40, PVC, 0.010 7
slot
grades wet ’ 1 |
- 20 - T ]
Boring terminated at approximately i i i ]
20.5 feet below existing ground Well No.
surface 4 . . i
- 25 :
LEGEND Observation well:
Groundwater level
mooiaateg amecﬁ
11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Drilling started: November 07, 2001 Logged By: WL




PROJECT: Effluent Infiltration Project W.0. 7-91M-13845-A BORING No. P-2

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 51.66 Feet Casing elevation:
R
T 28| uy |45 | 22 |2 28 Page 1
= sZ w .
B3 SOIL DESCRIPTION §§ A EL 9% 32 8% Flush-mounted of 1
A m
-00 2 (7] nz o g 6= Steel monument ESTING
Logged from cuttings (no samples
obtained) | i ] i
Brown to reddish tan, fine to medium ] T ] § 1
SAND with trace 1o some silt §
\
___________________ ] ] \ -
Moist, tan, fine to medium SAND §
- 5 — with trace il — - T \\\\ Casing: Sch 40 —
\ PVC wi threaded
i i i § connections R
"~ “Moist, light gray, fine to medium 1 1
SAND with trace silt and gravel ] | ]
- 10_ - -t —
grades wet to saturated ] ’ 1
1 1 — Filter pack: 10-20 I
Sand
Screened interval:
- 15 - £ 2-inch diameter, -
sch 40, PVC, 0.010
4 i slot ]
- 20 - 4 _
Boring terminated at approximately i i i — J
20.5 feet below existing ground Well No.
surface
o~
g i 1
3 - J
-
gl 25
z LEGEND Observation well:
b3 ' I Monument
A ime ofdtﬂ!!ngm * N § entontte Fit win PV Pipe ameco
g g
= | Croundwater Level 11335 N.E. 122nd Way Suite 100
z Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913
Pipe Cap

Drilling started: November 07, 2001 Drilling completed: November 07, 2001 Logged By: WJL



4IN1_P1-P9.GPJ WA4IN1.GDT 3/15/02

PROJECT: Effluent Infiltration Project W.0. 7-91M-13845-A BORING No. P-3
Elevation reference: Well completed: N
. e ple ovember 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 63,3 Feeot Casing elevation:
[7]
T Q w wee (2] Q| 9y Page 1
3 8z |gw | 74 ElsZ2| 2u
% é SOIL DESCRIPTION § S %E 5 = §8 gg ég Flush-mounted
o 2% (2] nNnZ o x| O Steel monument [FESTING
Logged from cuttings (no samples
obtained) | 1 .
Brown to reddish tan, silty, fine to 7 T 7
medium SAND grading to reddish
brown fine to medium SAND with 1 1 h
trace to some silt
- S . T T | Casing: Sch 40
PVC w/ threaded
__________________ 4 J ti
Moist, tan, fine to medium SAND connections
with trace silt . ) i
=0 -+
Wet grading to saturated, light
gray/tan, fine to medium SAND with B .
trace silt
-—— Filter pack: 10-20
E - ] Sand
- 154 | 4 Screened interval:
2-inch diameter,
sch 40, PVC, 0.010
E b slot
= 20_ pu— -
Boring terminated at approximately 4 g ]
20.5 feet below existing ground Well No.
surface _ i i
- 25
LEGEND Observation well:
Y Monument
A mmma o K] Bontonite Fill with PVC Pipa ameﬁ
Groundwater L ovel 11335 N.E. 122nd Way Suite 100
14 Sand Fill with Slotted PVC Pipe Kirkland, Washington 98034-6913

3 PipeCap

Drilling started: November 07, 2001

Drilling completed: No

Bott

Ve

mber 07, 2001

Logged By: WJL




PROJECT: Effluent Infiltration Project W.0. 1-97M-13845-A BORING No. P-4

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 52,05 Feet Casing elevation:
[7]
T 0] w wee n Q| Q¢ Page 1
o QF|Fw |[JW I L <2 | 2
" SOIL DESCRIPTION %3 %g %% gé 53 é; Flush-mounted of 1
_00 2% | @ wz |90 | B G2 Steel monument  frE=in
Logged from cuttings (no samples
obtained) _ i i
Forest duff over topsoil
Moist, reddish brown, fine to medium 7 1
SAND with scme silt
" "Moist, tan, fine to medium SAND i ]
with trace silt i | i
- 5 - - + Casing: Sch 40 _
PVC w/ threaded
connections
grades wet i ] 1
[ Wetto saturated, light gray, fine to | | i
medium SAND with trace silt and
ravel
104 ¢ - + -
- E ——Filter pack: 10-20 4
- Sand
- 15+ - 4 Screened interval: _
. 2-inch diameter,
' sch 40, PVC, 0.010
grades alive gray with trace to some i slot i
silt
= 20- - - p
Boring terminated at approximately i i J
20.5 feet below existing ground Well No. )
surface
o~
2
z - J - 4
[
(=]
at-25
z LEGEND Observation well:
2 By Monument
- ] X% tmectamig 3 § Bentontts FIl with PVC Pipe : ame&
&; = ~
& ") Groundwater Lovel 11335 N.E. 122nd Way Suite 100
g Sand Fil with Stotted PVC Pipe Kirkland, Washington 98034-6913
Pipe Cap

Drilling started: November 07, 2001 Drilling completed: November 07, 2001 Logged By: WL



PROJECT: Effluent Infiltration Project

W.0.

1-91M-13845-A BORING No. P-5

Elevation reference:
Ground surface elevation: 47,94 Feet

Well completed: November 07, 2001
Casing elevation:

AS-BUILT DESIGN

4IN1_P1-P9.GPJ WAAIN1.GDT 3/15/02

=
=
é

Pipe Cap

4

Drilling started: November 07, 2001

Drilling completed: November 07, 2001

r @ 8w we n 0| Qg Page 1
£ 2rlzy |28 |32 22| 3E
we SOIL DESCRIPTION 53 g% g 2 g 3 %g 2% Flush-mounted of 1
DO 2% 2% | &| &3 Stesl monument e
Logged from cuttings (no samples
obtained) ]
4-inches black, gravelly, silty SAND
(FILL) over: 7 7 ] 1
Brown to reddish tan, fine to medium 7 . 7 ¥
SAND with trace to some silt
“Moist, tan, fine to medium SAND ] ’ 1
with trace to some silt Casing: Sch 40
- 54 - T T _PVC wi threaded n
connections
grades wet ] ] ] 1
- 10_ - e - ]
“Saturated, gray, fine to medium 1 1 1
SAND with trace siit | i i
i T :-:.'.;-—Filter pack: 10-20 !
] Sand
Screened interval:
2-inch diameter,
- 15+ - - y sch 40, PVC, 0.010 T
slot
- 20_. - - o -
Boring terminated at approximately i i i ]
20.5 feet below existing ground Weli No.
surface 4
-25
LEGEND Observation well;
R Monument
A% meﬂdmlgnwm Bentonita FlI with PVC Pipe ame&

11335 N.E. 122nd Way Suite 100
Kirkland, Washington 98034-6913

Logged By: WJL




PROJECT: Effluent Infiltration Project W.0. 1-91M-13845-A BORINGNo. P-6

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 53,37 Fest Casing elevation:
Y
(2]
N 98| uy o |22 |2 | 28 Page
a8 SOIL DESCRIPTION 53 38|38 92132 | 8% Flush-mounted of 1
_00 Ro|® |©9Z2| 0| x| O s Stesl monument  frEees
Logged from cuttings (no samples
obtained) 1 i i ]
Forest duff over: maist to wet, tan, T 7 ] T
fine to medium SAND with some silt
- 5 - - T Casing: Sch 40 -
PVC w/ threaded
- - - connections 4
~ "Wet, light tan/gray, fine to medium 1 j |
SAND with trace to some silt | J i |
— 10_. - - 4 -

~— Filter pack: 10-20
Sand J

Saturated, gray, fine to medium

Screened interval:

N il
- 154 SAND with trace sit = T 2-Inch diameter, -
sch 40, PVC, 0.010
- i slot i
®
- 20— - 1 |
Boring terminated at approximately i i i . J
20.5 feet below existing ground Well No.
surface J
LEGEND Observation well:
T E Monument .
e % time dcrmt:ow # § § Bentonite FBI with PVC Pipe ame@
?.': g 5 Groundwater Level
& R=1 11335 N.E. 122nd Way Suite 100
z Sand Fll with Slotted PVC Pipe Kirkland, Washington 98034-6913

gh Al "

Drilling started: November 08, 2001 - Drilling completed: November 08, 2001 Logged By: WUJL




PROJECT: Effluent Infiltration Project W.0. 71-91M-13845-A BORING No. P-7
Elevation reference: Well 2
ren ell completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: 49 57 Feet Casing elevation:
E= gg Sw |98 (222 2% Page 1
Q. Q. 2 A
% 8 SOIL DESCRIPTION %3 32|32 93132 ég Flush-mounted of 1
L0 Qs|® |92 | 0| x| O Stoel monument  fr=ees
Logged from cuttings (no samples
obtained) ] | R i
Wet, dark brown/black WOOD b ] ¥ ;
DEBRIS within a silty fine to medium
SAND matrix (FILL) T b h 7
- 5 - B —W_eq"7°m‘;’ Era—y/_t—an_. fi?le—to— ————— - + 4 Casing: Sch 40 -
medium SAND with some silt PVC w/ threaded
i . connections |
"~ "Wet, gray, fine fo medium SAND 1 1
with some silt R J §
u 10_ - - —_
grades saturated i _ 4
: e—Filter pack: 10-20
] i Sand i
Screened interval:
- 15— - -+ 2-inch diameter, =
sch 40, PVC, 0.010
4 i slot i
- 20 - T b .
Boring terminated at approximately i i i i
20.5 feet below existing ground Well No.
surface i ] ] ]
o~
3 i i . .
S
-
3|25
z LEGEND Observation well:
g Monument
2 ' % time of dﬂﬂlngw 3 entonite Fill with PVC Pipe ame&
0]
g
a ] Groundwater Level 11335 N.E. 122nd Way Suite 100
z : 3| Sand Flll with Slotted PVC Pipe Kirkland, Washington 98034-6913
v Pipe Cap

Driliing started: November 08, 2001

Drilling completed: November 08, 2001

Logged By: WUJL




PROJECT: Effluent Infiltration Project W.0. 1-97M-13845-A BORING No. P-8

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
W\Gmund surface elevation: 54,18 Feet Casing elevation:
il D
T _ 081w we |l o] o o Page 1
=S w pa 1T} k= z Z
&3 SOIL DESCRIPTION %g %g 233 53 3k Flush-mounted of 1
-~ @
'DO 2% vz | 0| & | 63 Steel monument [
Logged from cuttings (no samples .
obtained) i ] i i
Forest duff (6-inches) over: wet, tan, 7 7 T § )
slity, fine to medium SAND §
. 5 — 1 4 Casing: Sch 40 |
5 § PVC wi threaded
§ connections
" "Wet, to saturated, gray, fine to 1 ]
medium SAND with some silt i i 1
- 10_ - - -
1 -l Filter pack: 10-20
4 J Sand i
Screened interval:
- 15 - -+ 2-inch diameter, -
sch 40, PVC, 0.010
, i | slot i
grades saturated
- 20— - 4 -
Boring terminated at approximately i ] | — i
20.5 feet below existing ground Well No.
surface
g J - 4
3 i . i J
[
3t 25
z LEGEND
e X7 Groundwatertovel t C@
! driling
f % ame
g
:'_' 11335 N.E. 122nd Way Suite 100
z Kirkland, Washington 98034-6913

Drilling started: November 08, 2001 Logged By: WJL




PROJECT: Effluent Infiltration Project

W.O.

1-91M-13845-A BORING No. P-9

4IN1 P1-P9.GPJ WA4IN1.GDT 31502

Elevation reference: Well completed: November 07, 2001 AS-BUILT DESIGN
Ground surface elevation: §71.8 Feet Casing elevation:
7]
T 9 w we n Q| 9¢ Page 1
ae ) w2\ Jw 1T | 2 =
0 e SOIL DESCRIPTION :% %: % E % g § 3 gg 3 E Flush-mounted of 1
_QOV §0 52 (23| 49| &= Steel monument  frEeTos
Field grass and weeds over:
Wood debris within a dark i ’ A ]
browrvblack silty SAND matrix (FILL) 6
~ Medium dens, moisT o wef, reddish ~ st 1 § 1
tan, fine to medium SAND with some ~_ § |
silt T §
- 5 7 T \ Casing: Sch 40 7
S2 20 §\ PVC w/ .lhreaded
grades wet, tan with some iron oxide § conneclions
staining, fine to medium SAND with ] ] § ]
trace to some silt &
" "Medium dense, saturated, gray, fine 1 KX 1
to medium SAND with trace silt i ] ]
- 10 - 4 |
i 83 | 21 1
- - s ~—Filter pack: 10-20 -
Sand
- 15 - =+ Screened interval: -
: 2-Inch diameter,
] S4 | 32 sch 40, PVC, 0.010 J
____________________ slot
Dense, saturated, silty fine SAND
- 20 : - + .
grades silty fine to medium SAND
with stringers of clean sand i S§§ | 55 A
Boring terminated at approximately i ] ] i
21.5 feet below existing ground Well No.
surface | J i j
- 25
LEGEND Observation well:
S Monument
.00-tnch 0D H B
0 pitspoon sampler G of a0 [ Bentonite Fit with PVC Pipe amecG
843 Groundwater Leved 11335 N.E. 122nd Way Suite 100
BEFY sand Fil with Siotted PVC Pipe Kirkiand, Washington 98034-6913

Drilling started: November 14, 2001

Logged By: WIL



AMEC E & E

LFp M e e e

I VIV TR TP RV

CPT Date/Time: 02-18-02 09:42

BROWN

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

1001

Sounding:

Cone Used: 581

Soil Behavior Type* SPT N*
60% Hammer
120 00

Zone: UBC-1983

0.0

Pore Pressure

Friction Ratio

Tip Resistance
Qc (Ton/ft"2)

Depth Increment

200

Pw (psi)

-15.0

5.0

30.02 feet

Fs/Qc (%)

4000 00

Maximum Depth

10 gravelly sand to sand
2411 very stiff fine grained (*)
B 12 sand to clayey sand (*)

silty clay to clay

=5 4

|
il

7 silty sand to sandy silt

1 sensitive fine grained

=]
c
]
[77]
>
=
-]
25
dS
=
o
(]
[ )
>
o >
Q
>
£s
% ©
28
= e
w '’
o>
g3
=
SO @
o m
n ©
®
=
2
1]
E
>
2w
ac
o
(=]
oM

Northwest Cone Exploration Inc.



AMEC E & E

CPT Date/Time: 02-19-8209:42

Location: 1001

Operator BROWN

Sounding: CPT-28
Cone Used: 581

Job Number: TULALIP

Selected Depth(s)

(feet)

—30.02

-—— = ——

- — = —1

e i SR I e

f— - - — =

r
[}
1
|
|
1
|

18

16

14

12

10

0

-2

4

Pressure
(psi)

-6
-8
-10

14

Time: (minutes)

Maximum Pressure = 4.272 psi

7]

Q.
0
-
n

e
3
:
o
;
e
O

>
I



LY P da
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AMEC E & E

CPT Date/Time: 02-19-02 10:41

Operator: BROWN

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

1002
Cone Used: 581

Sounding:

SPT N*
60% Hammer

Soil Behavior Type*
Zone: UBC-1883

Pore Pressure

Friction Ratio

Tip Resistance
Qc (Ton/ft*2)

Pw (psi)

-15.0

Fs/Qc (%)

4000 00

80.0

120 00

200

5.0

0.16 feet

Depth Increment

30.18 feset

Maximum Depth

10 gravelly sand to sand

[#l7 siity sand to sandy silt

silty clay to clay

@a

1 sensitive fine grained

242

K]

f fine grained (%)

12 sand to clayey sand (*)

411 very stif

sand to silty sand

8
=}

5 clayey silt to silty clay
El6 sandy silt to clayey silt

organic material

sand

clay

Northwest Cone Expleration Inc.
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CPT Date/Time: 02-19-82 10:41

Location: 1002

Job Number: TULALIP

_— - - ——
- =
_— = —

18

16

AMECE & E

Operator BROWN
Sounding: CPT-29
Cone Used: 581

4
2
o}
2

Time: (minutes)

Maximum Pressure = 4.862 psi
Hydrostatic Pressure = 13.1 psi

1
|

o
N}

6

14

Pressure
(psi)



SPT N*
60% Hammer

120 00

Soil Behavior Type*
Zone: UBC-1983

Location: Tulalip Casino Dewatering Review

CPT Date/Time: 02-19-02 11:19
Job Number: 291M138458B

200 00

Pore Pressure
Pw (psi)

-15.0

5.0

AMEC E & E

Friction Ratio
Fs/Qc (%)

4000 00

BROWN

1003

Cone Used: 581

Operator:
Sounding:

Qc (Ton/ftA2)

Tip Resistance

P e

15.00 |-

(ft)

Depth

0.16 feet

Depth Increment

Maximum Depth = 30.02 feet

111 very stiff fine grained (*)

.10 gravelly sand to sand

@12 sand to clayey sand (%)

sand to silty sand
sand

‘8

] 7 silty sand to sandy silt
9

silty clay to clay
5 clayey silt to silty clay

@6 sandy silt to clayey silt

4

organic material
clay

1 sensitive fine grained

2n2

Ea3

Northwest Cone Exploration Inc.



AMECE & E

CPT Date/Time: 02-19-8211:19

Location: 1003

Operator BROWN
Sounding: CPT-30
Cone Used: 581

Job Number: TULALIP

Selected Depth(s)

(feet)

—30.02

_—— - - —

t-----r--=---
1 ]
1 ]
l ]
' ]
] 1
] ]
] |

- - = e

4

Pressure
(psi)

-10

18

16

14

12

10

Time: (minutes)

2
8
(2]
I
g
2
&
8
i
2
I

Maximum Pressure = 6.002 psi
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CPT Date/Time: 02-19-02 12:14

BROWN

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

1004

Sounding:

Cone Used: 581

SPT N*

Soil Behavior Type*
Zone: UBC-1883

Pore Pressure

Friction Ratio

Fs/Qc (%)

4000 00

Tip Resistance
Qc (Ton/ft"2)

60% Hammer

120 00

-15.0

5.0

0.16 feet

Depth Increment

30.84 feet

Maximum Depth

10 gravelly sand to sand
11 very stiff fine grained (*)
@12 sandto clayey sand (*)
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CPT Date/Time: 02-19-8212:14

Location: 1004

Job Number: TULALIF

Operator BROWN

Sounding: CPT-31
Cone Used: 581

Selected Depth(s)

(feet)
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CPT Date/Time: 02-19-02 13:29

BROWN
1005
Cone Used: 581

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

Sounding:

SPT N*

Soil Behavior Type*
Zone: UBC-1983

200 00

Pore Pressure
Pw (psi)

-15.0

Friction Ratio
Fs/Qc (%)

4000 0.0

Tip Resistance
Qc (Ton/ft"2)

80.0

60% Hammer

120 00

50

15.00 |
20.00 |-
25.00 |
30.00

Depth
(/)

0.16 feet

Depth Increment

30.84 feet

Maximum Depth

10 gravelly sand to sand
11 very stiff fine grained (*)
@12 sandto clayey sand (*)
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Northwest Cone Exploration Inc.
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1005

CPT Date/Time: 02-19-82 13:29

Location

Job Number: TULALIP

AMECE & E

581

CPT-32
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29

CPT Date/Time: 02-19-82 13

Location

Operator BROWN

1005

CPT-32

Cone Used: 581

Sounding:

: TULALIP

Job Number:

Selected Depth(s)

(feet)

30.84
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Time:

= 7.009 psi
=13.385 psi

Maximum Pressure
Hydrostatic Pressure
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AMEC E & E

CPT Date/Time: 02-19-02 14:11

BROWN

1006

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

Sounding:

Cone Used: 581

SPT N*

Soil Behavior Type*
Zone: UBC-1983

Pore Pressure

Friction Ratio

Tip Resistance
Qc (Ton/ft2)

60% Hammer

120 00

Fs/Qc (%)

4000 00

-15.0

50

0.16 feet

Depth Increment

30.51 feet

Maximum Depth

~ 10 gravelly sand to sand
2111 very stiff fine grained (*)
B 12 sand to clayey sand (*)

silty clay to clay
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Northwest Cone Exploration Inc.



AMEC E & E

CPT Date/Time: 02-19-02 14:11

Location: 1006

Operator BROWN

Sounding: CPT-33
Cone Used: 581

Job Number: TULALIP

(feet)

Selected Depth(s)
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CPT Date/Time: 02-19-02 14:53

BROWN
1007
Cone Used: 581

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

Sounding:

SPT N*

Soil Behavior Type*
Zone: UBC-1983

00

Pore Pressure

Friction Ratio
Fs/Qc (%)

4000 00

Tip Resistance

60% Hammer

120 00

Pw (psi)

-15.0

Qc (Ton/ft"2)

80.0

200

5.0

Depth Increment

Maximum Depth = 30.02 feet
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Northwest Cone Exploration Inc.
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CPT Date/Time: 02-19-82 1453

Location: 1007

Operater BROWN

Sounding: CPT-34
Cone Used: 581

~

Selected Depth(s)

Job Number: TULALIP

(feet)

Pressure

(psi)

Time: (minutes)

=5.361 psi
Hydrostatic Pressure = 13.029 psi

Maximum Pressure
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CPT Date/Time: 02-19-02 15:43

BROWN

Operator:

Location: Tulalip Casino Dewatering Review

Job Number: 291M13845B

Sounding: 1008
Cone Used: 581

SPT N*

Soil Behavior Type*
Zone: UBC-1983

Pore Pressure

Friction Ratio
FsiQc (%)

4000 00

Tip Resistance
Qc (Ton/ft"2)

60% Hammer

120 00

Pw (psi)

-15.0

e S

50

Depth Increment = 0.16 feet

30.02 feet

Maximum Depth

11 very stiff fine grained (*)

10 gravelly sand to sand
@12 sandto clayey sand (*)
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CPT Date/Time: 02-19-82 15:43

Location: 1008

Operator BROWN

Sounding: CPT-35
Cone Used: 581

Job Number: TULALIP

Selected Depth(s)

—30.02

(feet)

2

Pressure

(psi)

Time: (minutes)

5.89 psi
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Maximum Pressure



Depth (feet)

00-1.0
1.0-5.0

5.0-8.0

0.0-3.0

3.0-7.0
70-8.0
80-11.0

TEST PIT LOGS 1-91M-13845-A

Material Description Sample No.

Test Pit TP-1

Location: Among brush
Approximate ground surface elevation: Unknown

Medium dense, moist, dark brown, silty, fine SAND; prevalent organics

Medium dense, moist, tan, SAND with trace silt; scattered areas of dark brown, G-1
silty sand

Medium dense, moist, tan and gray, medium SAND

Test pit terminated at approximately 8 feet
Moderate caving at 7 feet
Moderate seepage at 7 feet

Test Pit TP-2
Location: Wooded Area '
Approximate ground surface elevation: Unknown

Medium dense, moist, brown, silty, fine SAND to SAND with some silt; some G-1
organics; roots to 4-foot depth

Medium dense, moist, tan and gray, fine SAND

Medium dense, moist, gray, medium SAND with some gravel

Medium dense, moist, gray, fine SAND

Test pit terminated at approximately 11 feet
No caving observed
No seepage observed

S:\WORDPROC\_Projects\13000s\13845 Tualip Tribes\TP-1 to TP-5.doc



1-91M-13845-A k|

Test Pit Logs, Page 2

Depth (feet) Material Description Sample No.
Test Pit TP-3

Location: Wooded Area
Approximate ground surface elevation: Unknown

0.0-2.0 Medium dense, moist, dark brown, fine SAND with some silt; prevalent gravel

and small cobbles; prevalent organics; roots to 3-foot depth .
2.0-5.0 Medium dense, moist, tan and gray, fine SAND with trace siit G-1
5.0-9.0 Medium dense, moist, gray, fine SAND

Test pit terminated at approximately 9 feet
Slight caving at 7 feet
Slow seepage at 7 feet

Test Pit TP4

Location: Wooded Area
Approximate ground surface elevation: Unknown

0.0-1.0  Medium dense, moist, dark brown, silty SAND; prevalent organics; roots to 3.5-
foot depth
1.0-3.0 Medium dense, moist, tan, silty SAND »
3.0-6.0 Medium dense, moist, tan and gray, fine SAND with trace silt
6.0-10.0 Medium dense, moist, gray, fine SAND G-1

Test pit terminated at approximately 10 feet
Slight caving at 8.5 feet
Slow seepage at 8.5 feet

S:1WORDPROC\_Projects\13000s\13845 Tuglip Tribes\TP-1 to TP-5.doc



@W“ , 1-91M-13845-A
‘ Test Pit Logs, Page 3

Depth (feet) Material Description Sample No.

Test Pit TP-5

Location: Grassy Area
Approximate ground surface elevation: Unknown

0.0-3.0 Medium dense, moist, dark brown, siity SAND and sandy SILT; localized
seepage at 2-foot depth
3.0-5.0 Medium dense, moist, gray, fine to medium SAND with trace silt
5.0-10.0 Loose to medium dense, moist, gray, medium SAND G-1

Test pit terminated at approximately 10 feet
Moderate caving at 5 feet
No seepage observed

- Date Excavated: 10/31/01 : Logged by: TMM

SAWORDPROC_Projects\13000s\13845 Tualip Tribes\TP-1 to TP-5.doc



TEST PIT LOGS

Depth (feet) Material Description Sample No.
Test Pit TP-6

Location: Approximately 571’ north of boring B-1
Approximate ground surface elevation: Unknown

0.0-4" Vegetation / Topsoil
4" -1.5 Loose to medium dense at -1.5', moist, brown, fine to medium SAND, some silt,
some organics (roots) ’
1.5'-2.5" Medium dense, moist, gray, medium grained SAND intermixed with black cinder S-1@2’
like material, trace organics (roots)
2.5-10.00  Medium dense, moist, gray, fine to medium SAND, some mottling (to S-2@7.5
approximately -7°), trace silt (— 3.5"), trace gravel, trace organics (roots to —4')

Test pit terminated at approximately 10.0 feet
Moderate caving at —1.5 to -9.0 feet
No seepage observed

Test Pit TP-7

Location: Approximately 83’ north of boring B-1
Approximate ground surface elevation; Unknown

0.0-8" Vegetation / Topsoil
8"-25% Loose to medium dense at —2.0’, moist, brown grading to gray at -2.0’, fine to
medium SAND, some silt, some organics (roots)
25 -10.0' Medium dense, moist, mottled, gray, fine to medium SAND, some silt grading to S-1@-7’
trace at —4', trace organics (roots to —6')

Test pit terminated at approximately 10.0’ feet
No caving observed
No seepage observed

S:WORDPROC\_Projects\13000s\13845 Tuallp Tribes\Tulalip Tribes TP Logs.doc



Depth (feet)

0.0-10"
10"-2.%'

2.5 -10.00

00-55

5.5 -10.0’

1-91M-13845-A
Test Pit Logs, Page 2

Material Description Sample No.

Test Pit TP-8

Location: Approximately 357’ south of boring B-1
Approximate ground surface elevation: Unknown

Vegetation / Topsoil

Loose to medium dense at -2', moist, brown grading to gray at —2’, fine to

medium SAND, some silt, some organics (roots)

Medium dense, moist, mottied (-2’ to —4), gray, fine to medium SAND, trace silt, S-1@-8'
trace gravel, trace organics

Test pit terminated at approximately 10.0’ feet
No caving observed
No seepage observed

Test Pit TP-9

Location: Approximately 15' north-east of Infiltration excavation 1-2
Approximate ground surface elevation: Unknown

Medium dense, moist, light brown grading to light gray, fine to medium SAND, S-1@-3"
some silt, some organics (roots)
Medium dense, moist, gray fine to medium SAND, trace silt S-1@-6'

~ Test pit terminated at approximately 10.0" feet

Slight caving at -1’ to -6’ feet
No seepage observed

S:AWORDPROC\_Projects\13000s\13845 Tualip Tribes\Tulalip Trbes TP Logs.doc




Depth (feet)

00-1.0
1.0'-5.5

5.5 -85

0.0-0.5
0.5 -25

25 -10.00

1-91M-13845-A
Test Pit Logs, Page 3

Material Description } Sample No.

Test Pit TP-10

Location: Approximately 35' west of boring B-4
Approximate ground surface elevation: Unknown

Vegetation / Topsoil

Loose to medium dense at -3', moist, mottled, fine to medium SAND, some silt,
some organic (roots to —3°), trace gravel

Medium dense, wet grading to saturated at -7, mottied, gray, fine to medium
SAND, trace silt

Test pit terminated at approximately 8.5’ feet
Severe caving at -4’ to -8’ feet
Rapid seepage at —7.5' feet (TP filled to —6.5’ in approximately 10 min)

Test Pit TP-11

Location: Approximately 167" north-west of Piezo Meter P-5
Approximate ground surface elevation: Unknown

Vegetation / Topsoil

Loose to medium dense at —1.5', moist, mottled, light gray, fine SAND, some

silt grading to trace at -2.5’

Medium dense, moist to wet at -5’ gray, fine SAND, trace silt, trace gravel S1@-7.5'
(organics consiting of wood / peat located in western half of TP from —4 to -6') S-1@-%'

Test pit terminated at apprdximately 10.0’ feet
Severe caving at -2’ to 9.0’ feet

Slow seepage at 4’ feet

Moderate seepage at 10.0’ feet

S:\WORDPROCY_Projects\13000s\13845 Tualip Tribes\Tulzlip Tribes TP Logs.doc



Depth (feet)

0.0 -05
0.5-20

20 -8.00

8.0'-10.0’

0.0-2"
2" -2,0

20 -3.0
3.0-45
45 -6.00
6.0'-8.5

1-91M-13845-A
Test Pit Logs, Page 4

Material Description Sample No.
Test Pit TP-12

Location: Approximately 42’ east of Piezo meter P-4
Approximate ground surface elevation: Unknown

Vegetation / Topsoil

Loose, moist, brown grading to gray at-2', fine SAND, some silt, some

organics (roots)

Medium dense, moist, mottled, gray, fine SAND, trace gravel, trace silt, trace S-1@-7
organics (roots)

Medium dense, moist, light gray, fine SAND S2@-10’'

Test pit terminated at approximately 10.0' feet
Moderate caving at -2 to -8’ feet
No seepage observed

Test Pit TP-13

Location: Approximately 41’ west of infiltration excavation I-3
Approximate ground surface elevation: Unknown

Vegetation / Topsoil .
Loose to medium dense at -1.5’, moist, gray, fine to medium SAND, some
silt, some organics (roots)

Medium dense, moist, brown, silty fine SAND S-1@-2.5
Medium dense, moist, gray, fine to medium SAND, some silt
Medium dense, wet, mottled, orange/brown, fine to medium silty SAND S-2@-5'

Medium dense, wet, gray, fine to medium SAND with interbedded silt layers  S-3@-7'

Test pit terminated at approximately —8.5 feet

. Severe caving at 0 to -8’ feet

Slow seepage at 2.5’ feet
Moderate seepage at -4’ feet
Rapid seepage at -8’ feet

SAWORDPROC\_Projects\13000s\13845 Tualip Tribes\Tulalip Tribes TP Logs.doc




1-91M-13845-A
Test Pit Logs, Page 5

Depth (feet) Material Description Sample No.

Test Pit TP-14

Location: Approximately 121’ east of infiltration excavation I-3
Approximate ground surface elevation: Unknown

0.0-2.5  Topsoil / Strippings
25'-5.00 Medium dense, moist to wet at - 4', mottled, brown fine to medium SAND,
some silt
5.0'-9.5" Medium dense, wet, gray, fine to medium SAND, trace gravel, trace silt S-1@-7.5

Test pit terminated at approximately -9.5’ feet
Severe caving at -5’ to —9.5' feet
Moderate seepage at -5’ feet

Test Pit TP-20

Location: Approximately 21’ west of Piezo Meter P-6
Approximate ground surface elevation: Unknown

0.0-10"  Vegetation / Topsoil
10"-5.0' Loose to medium dense at —2', moist, mottled, wet, light gray, silty fine SAND
5.0'-9.00 Medium dense, wet, gray, fine to medium SAND, trace silt S-1@-7

Test pit terminated at approximately 9.0'feet
Severe caving at 0 to -9’ feet

Slow seepage at -2’ feet

Rapid seepage at —6' feet

SIAWORDPROC\_Projects\13000s\13845 Tualip Tribes\Tulallp Tribes TP Logs.doc



1-91M-13845-A
Test Pit Logs, Page 6

Depth (feet) Material Description Sample No.
Test Pit TP-21

Location: Approximately 121’ south of Piezo Meter P-6
Approximate ground surface elevation: Unknown

0.0-6" Vegetation / Topsoil
6" -6.0' Medium dense, moist, mottled, brown, fine SAND, some silt, trace organics to
(roots to -2°)
6.0'-8.5" Medium dense, wet, gray, fine to medium SAND, trace silt S-1@-7

Test pit terminated at approximately 8.5' feet
Severe caving at 0 to 8’ feet
Slow seepage at —6' feet

Test Pit TP-22

Location: Approximately 131’ east of boring B-7
Approximate ground surface elevation: Unknown

0.0-8" Vegetation / Topsoil : .
8 -20 Loose, moist, brown grading to gray at -2’ fine to medium SAND, some silt,
some organics (roots)
2.0'-6.5" Medium dense, moist to wet at -6.4', mottled, gray, fine to medium SAND,
trace silt, trace orgainic (roots)

6.5'-6.8 Medium dense, wet, interbedded silt horizon , S-1@-6.5
6.8'-9.5 Medium dense, wet to saturated at -8', mottled, gray, fine to medium SAND, S-2@-8.5
trace silt

Test pit terminated at approximately —-9.5' feet

Severe caving at -2 to -8.5' feet

Slow seepage at -5’ to —6.5' feet

Rapid seepage at -7’ to —8.5’ feet (TP filled to 7’ in approximately 7 min)

S:\WORDPROC\_Projects\13000s\13845 Tualip Tribes\Tulglip Tribes TP Logs.doc



1-91M-13845-A
Test Pit Logs, Page 7

Depth (feet) Material Description Sample No.

N

Test Pit TP-23

Location: Approximately 225’ south-east of boring B-7
Approximate ground surface elevation: Unknown

0.0-8" Vegetation / Topsoil
8"-1.% Loose to Medium dense at —-1.5', moist, brown, silty fine SAND, some
organics (roots) ‘
1.5'-7.00 Medium dense, moist, mottied, gray, fine to medium SAND, trace orgainics S-1@-6.5'
(roots at —1.5 to —5')
7.0'-8.00 Medium dense, moist, brown, moist, fine to medium SAND, trace silt S-2@-7.5'
8.0'-10.0' Medium dense, wet to saturated at —10’, mottled, gray, fine SAND

Test pit terminated at approximately 10’ feet
Severe caving at -3 to -9’ feet

Slow seepage at —6' feet

Moderate seepage at -7’ feet

Rapid seepage at —8 to —10' feet

Date Excavated: November 27 and 28, 2001 Logged by: KHM

S:WORDPROC\_Projects\13000s\13845 Tualip Tribes\Tulalip Tribes TP Logs.doc



TEST PIT LOGS 1-91M-13845-A

Depth (feet) Material Description Sample No.

Test Pit FTP-15

Location:
Approximate ground surface elevation: 49 feet

0.0-0.7  Topsoil/Stripping ‘

0.7-2.0 Loose to medium dense at 2', moist, brown grading to gray at 2’, fine to medium
SAND with some silt, trace organics to 3' (roots)

20-95  Medium dense, moist to wet at 4.5, gray fine to medium SAND with trace silt
and gravel

Test pit terminated at approximately 9.5 feet
Severe caving from 1 to 9 feet

Moderate seepage at 4 feet

Rapid seepage at 6 feet

Test Pit FTP-16

Location:
Approximate ground surface elevation: 50 feet

0.0-0.8  Topsoil/Stripping

08-3.0 Loose to medium dense, moist, brown grading to gray at 3', fine to medium S-1@-2
SAND with some silt, trace organics to 3’ (roots)

3.0-9.0 Medium dense, moist to saturated at 6.5', gray fine to medium SAND with trace S-2@-5.5'
silt and gravel

Test pit terminated at approximately 9.0 feet
‘Severe caving from 3 to 9 feet

Moderate seepage at 3.5 feet

Rapid seepage at 6.5 feet

SAWORDPROC\_Projects\13000s\13845 Tualip Tribes\FTP-15 to FTP-18l.doc



1-91M-13845-A
Test Pit Logs, Page 2

Depth (feet) Material Description Sample No.

Test Pit FTP-17

Location:
Approximate ground surface elevation: 49 feet

0.0-0.7  Topsoil/Stripping

0.7-3.5  Loose to medium dense, moist, mottled, brown grading to gray at 3’, fine to S-1@-1.5'
medium SAND with some silt, trace organics to 2’ (roots)

3.5-10.0 Medium dense, moist to wet at 6, gray fine to medium SAND with trace silt S-2@-6

Test pit terminated at approximately 10.0 feet
Moderate to Severe caving from 2 to 9 feet
Slow seepage at 1.5 feet

Moderate seepage at 6 feet

Rapid seepage at 7.5 feet

Test Pit FTP-18

Location:
Approximate ground surface elevation: 50 feet

0.0-0.7  Topsoil/Stripping .

0.7-20  Loose, moist, brown grading to gray at 2', fine SAND with some silt, some
organics (roots) ,

20-9.5 Medium dense, moist, gray, fine to medium SAND with trace silt

Test pit terminated at approximately 9.5 feet
Moderate to Severe caving from 3 to 9 feet
Moderate seepage at 4 feet

Moderate to Severe seepage at 6 feet

S:AWORDPROCY_Projects\130005\13845 Tualip Tribes\FTP-15 to FTP-19l.doc



1-91M-13845-A
Test Pit Logs, Page 3

Depth (feet) Material Description Sample No.

Test Pit FTP-19

Location:
Approximate ground surface elevation: 49.5 feet

0.0~-0.7  Topsoil/Stripping
0.7-3.5 Loose to medium dense, moist, mottled, brown grading to gray at 2’, fine to
medium SAND with some silt, some organics to 1.5’ (roots)
35-45  Medium dense, moist, light brown and gray, silty, fine SAND, trace organics $-1@ 3.5
(roots)
45-6.5 Medium dense, moist, light gray, fine SAND with some silt S-2@ ¢’
6.5-95 Medium dense, moist to wet at 7°, gray, fine SAND with trace silt

Test pit terminated at approximately 9.5 feet
No caving observed
Moderate seepage at 7 feet

Test Pit FTP-19A

Location:
Approximate ground surface elevation: 48 feet

0.0-1.0 Topsoil/Stripping

1.0-20 Loose, moist, brown grading to gray at 2', fine SAND with some silt, trace
organics (roots)

20-9.0 Medium dense, moist to wet at 6’, mottled to 5, gray, fine to medium SAND with
trace silt and gravel (Fine grained SAND from 2 to 4)

Test pit terminated at approximately 9.0 feet
Severe caving from 0 to 9 feet

Slow seepage at 4 feet

Moderate seepage at 7 feet

SAWORDPROC\ Projects\13000s\13845 Tuélip Tribes\FTP-15 to FTP-18l.doc



1-91M-13845-A
Test Pit Logs, Page 4

Depth (feet) Material Description Sample No.

Test Pit FTP-19B

Location:
Approximate ground surface elevation: 50 feet

0.0-1.5  Topsoil/Stripping

1.5-25  Loose, moist, brown grading to gray at 2.5', silty fine SAND, abundant organics
(roots) '

25-6.0 Medium dense, moist, gray, fine to medium SAND with trace silt

Test pit terminated at approximately 6.0 feet
Slight caving from 4.5 to 6 feet
Moderate seepage at 6 feet

Test Pit FTP-19C

Location:
Approximate ground surface elevation: 50 feet

0.0-0.8  Topsoil/Stripping

08-3.0 Loose to medium dense at 2.5’, moist, gray, fine to medium SAND with some
silt, some organics (small roots)

30-4.0  Medium dense, moist, brown, silty, fine SAND, some organics (roots)

40-6.0  Medium dense, moist, gray, fine to medium SAND, trace silt

Test pit terminated at approximately 6 feet
Moderate caving from 4 to 6 feet
Moderate to Rapid seepage at 6 feet

SAWORDPROC\_Projects\130005\13845 Tualip Tribes\ETP-15 to FTP-18.doc



1-91M-13845-A
Test Pit Logs, Page 5

Depth (feet) Material Description Sample No.

Test Pit FTP-19D

Location:
Approximate ground surface elevation: 49 feet

0.0-0.7 Topsaoil

0.7-25  Loose to medium dense, moist, mottled, gray, fine to medium SAND with some
silt, some organics to 2’ (roots)

25-4.0 Medium dense, moist, brown, silty fine SAND, heavy mottling

40-7.0 Medium dense, moist, mottled, gray, fine SAND with some silt, trace silt at 7'

[}

Test pit terminated at approximately 7.0 feet
No caving observed
Slow seepage at 7 feet

Test Pit FTP-19E

Location:
Approximate ground surface elevation: 49 feet

0.0-0.7 Topsoil
0.7—-1.5  Loose, moist, brown, fine SAND with some silt, trace organics (roots)
1.5-5.5  Medium dense, moist, mottled gray, fine to medium SAND with some silt

Test pit terminated at approximately 5.5 feet
No caving observed
No seepage observed
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1-91M-13845-A
Test Pit Logs, Page 6

Depth (feet) Material Description Sample No.

Test Pit FTP-19F

Location:
Approximate ground surface elevation; 48 feet

0.0-0.7  Topsoil

0.7-1.5  Loose, moist, brown, fine SAND with some silt, trace organics (roots)
1.5-3.0  Medium dense, moist, gray, fine to medium SAND with some silt
3.0-5.0 Medium dense, moist, gray, fine to medium SAND with trace silt

Test pit terminated at approximately 5.0 feet
Slight caving from 4 to 5 feet
Moderate seepage at 5 feet

Test Pit FTP-19G

Location:
Approximate ground surface elevation: 49 feet

0.0-0.8 Topsoil

08-1.5 Loose, moist, brown grading to light gray, silty, fine SAND

1.56-5.0 Medium dense, moist to wet at 4’, mottled gray, fine to medium SAND with trace
silt

Test pit terminated at approximately 5.0 feet
Slight caving from 3 to 5 feet _
Moderate to rapid seepage at 5 feet
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1-91M-13845-A
Test Pit Logs, Page 7

Depth (feet) Material Description Sample No.
Test Pit FTP-19H
Location:
Approximate ground surface elevation: 51 feet
0.0-0.5 Topsoil
05-1.5 Loose, moist, brown grading to gray at 1.5, silty fine SAND, some organics
(small roots) '
15-5.0 Medium dense, moist, gray, fine to medium SAND with trace silt
Test pit terminated at approximately 5.0 feet
Slight caving from 4 to 5 feet
Moderate seepage at 5 feet
Test Pit FTP-19I
Location:
Approximate ground surface elevation: 52 feet
00-2.0 Topsoil
20-35  Loose, moist, brown, siity, fine SAND, some organics (small roots)
3.5-4.5 Medium dense, moist, mottied gray, fine to medium SAND with some silt
45-7.0 Medium dense, moist, mottied gray, fine to medium SAND with trace silt
Test pit terminated at approximately 7.0 feet
Moderate caving from 4 to 7 feet
Moderate seepage at 6.5 feet
Date Excavated: November 29, 2001 Logged by: KHM
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TEST PIT LOGS 2-91M-13845-B

Depth (feet Material Description Sample No.

Test Pit TP-101

Location: 100 feet north of south end of east “Home Depot” trench
Approximate ground surface elevation: Unknown

0.0-0.25 Topsoil (new root mat since original site stripping)
0.25-1.0 Medium dense, moist, light orange-brown silty fine to medium SAND, occasional  S-1 (.75’

root

1.0 -3.5  Loose to medium dense, moist, tan, fine to medium SAND, some silt, scattered S-2 (27
roots

3.5-10.0 Loose to medium dense, moist, gray SAND, trace silt, gravel. Fine sand layer S-3(9)

from 6.5 to 7.5 feet. Becomes medium dense at 8 feet. Scattered cobbles

Test pit terminated at approximately 10 feet
No caving observed
No seepage cbserved

Test Pit TP-102

Location: 100 feet north of south end of west “Home Depot” trench
Approximate ground surface elevation: Unknown

0.0-0.33  Topsoil (new root mat since original site stripping)
033-1.5 Medium dense, moist, light orange-brown silty fine to medium SAND, occasional
roots. Extends as deep as 2.5 feet on east side of test pit.
1.5-45 Loose to medium dense, moist, tan, fine to medium SAND, some silt, scattered

large roots. ‘
45-10.0 Loose to medium dense, moist, gray SAND, trace silt, gravel. Gravelly coarse S-1(7")
SAND layer from 6.5 to 7.5 feet. S-2(9) -

Test pit terminated at approximately 10 feet
Slight caving at 8 feet
No seepage observed

CAWINDOWS\TEMP\Tulalip Test Pils 100 series.doc



Depth (feet)

0.0-0.2
0.2-0.5

0.5-4.0
4.0-7.0

70-8.0
8.0-11.0

0.0 -0.33
033-2.0

20-9.0

2-91M-13845-B
Test Pit Logs, Page 2

Material Description Sample No.

Test Pit TP-103

Location: 500 feet north of south end of east “Home Depot” trench
Approximate ground surface elevation: Unknown

Topsoil (new root mat since original site stripping)

Medium dense, moist, light orange-brown silty fine to medium SAND, occasional

roots.

Loose to medium dense, moist, tan, fine to medium SAND, some silt, trace

gravel, scattered roots.

Loose, moist, gray medium to coarse SAND, trace gravel. S-1(5)
Loose to medium dense, moist, gray fine SAND, some silt.

Loose to medium dense, moist, gray SAND, trace silt, gravel, occasional cobble. S-2 (109

Test pit terminated at approximately 11 feet
Slight caving from 4 to 7 feet
No seepage observed

Test Pit TP-104

Location: 700 feet north of south end of west “Home Depot” trench
Approximate ground surface elevation: Unknown

Medium dense, moist, light orange-brown silty fine to medium SAND, occasional

root.

Loose to medium dense, moist, tan, fine to medium SAND, some silt, scattered

roots.

Loose to medium dense, moist, gray SAND, trace silt, gravel. Occasional root S-1 (8"
and interbedded rust-colored fine to medium SAND, gravel extending down to 6

feet.

Test pit terminated at approximately 9 feet
Moderate caving at from 9 up to 3 feet -
No seepage observed

CAWINDOWS\TEMP\Tulalip Test Pits 100 series.doc




2-91M-13845-B
Test Pit Logs, Page 3

Depth (feet) Material Description Sample No.

Test Pit TP-105

Location: 200 feet south of north end of east “Home Depot” trench
Approximate ground surface elevation: Unknown

0.0-0.5 Topsoil (new root mat since original site stripping)
05-1.5  Medium dense, moist, light orange-brown silty fine to medium SAND, occasional S-1 (1')
roots. Extends as deep as 3 feet on east side of test pit.
1.5-4.5 Loose to medium dense, moist, tan, fine to medium SAND, some silt, scattered
roots.
4.5-10.0 Loose to medium dense, moist, gray SAND, trace silt, gravel, scattered cobbles. S-2 (7

Test pit terminated at approximately 10 feet
No caving observed
No seepage observed

Test Pit TP-106

Location: 200 feet south of north end of east “Home Depot” trench .
Approximate ground surface elevation: Unknown

0.0 -0.2  Topsoil (new root mat since original site stripping)

02-1.5  Medium dense, moist, light orange-brown silty fine to medium SAND, occasional
roots. Extends as deep as 3 feet on east side of test pit.'

1.6-35 Loose to medium dense, moist, tan, fine to medium SAND, some silt, scattered

roots.
3.5-11.0 Loose to medium dense, moist, gray SAND, trace silt, gravel, scattered cobbles. S-1 (4')
Fine silty SAND lens from 8.0 to 8.5 feet. S-2 (9))

Test pit terminated at approximately 11 feet
No caving observed
No seepage observed
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2-91M-13845-B
Test Pit Logs, Page 4

Depth (feet) Material Description Sample No.

Test Pit TP-107

Location: Approximately 350 feet north of south end of east “Chelsea” trench
Approximate ground surface elevation: Unknown

0.0 -0.75 Topsaoil
0.75-2.0  Loose to medium dense, moist, orange-brown silty fine to medium SAND, S-1 (1)
occasional roots. Extends as deep as 2.5 feet in center of test pit.
20-35 Loose to medium dense, moist, tan, fine to medium SAND, some silt, occasional S-2 (3)
roof.
3.5-90 Loose to medium dense, moist, gray SAND, trace silt, gravel. S-3 (6)

Test pit terminated at approximately 9 feet
Slight caving at 7 feet
No seepage observed %}

Test Pit TP-108

Location: Approximately 350 feet north of south end of west “Chelsea” trench
Approximate ground surface elevation: Unknown

0.0 -0.75 Topsoil
0.75-225 Loose to medium dense, moist, orange-brown silty fine to medium SAND,
occasional roots.
225-3.5 Loose to medium dense, moist, tan, fine to medium SAND, some silt, occasional
root.
35-9.0 Loose to medium dense, moist, gray SAND, trace silt, gravel. S-1 (4')
S-2(9))

Test pit terminated at approximately 9 feet
No caving observed
No seepage observed
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Depth (feet)

0.0-0.3
03-15

1.5-35

3.5-10.0

0.0-0.75
0.756-20

2.0-45

45-6.0

6.0-75
75-9.0

2-91M-13845-B
Test Pit Logs, Page 5

Material Description Sample No.

Test Pit TP-109

Location: Approximately 800 feet north of south end of east “Chelsea” trench
Approximate ground surface elevation: Unknown

Topsoil

Loose to medium dense, moist, orange-brown silty fine to medium SAND,

occasional roots.

Loose to medium dense, moist, tan, fine to medium SAND, some silt, occasional S-1 (4')
roots.

Loose to medium dense, moist, gray SAND, trace silt, gravel. S-2 (8.5)

Test pit terminated at approximately 10 feet
No caving observed
No seepage observed

Test Pit TP-110

Location: Approximately 900 feet north of south end of west “Chelsea” trench
Approximate ground surface elevation: Unknown

Topsoil : S-1 (1)
Loose to medium dense, moist, orange-brown silty fine to medium SAND,

occasional roots. '

Loose to medium dense, moist, tan, fine to medium SAND, some silt, occasional

roots down to 3.0 feet.

Loose, moist, gray, medium to coarse sand S-2 (5")
Loose to medium dense, moist, gray, fine to medium SAND, trace silt.
Loose to medium dense, moist, gray SAND, trace silt, gravel. S-3 (8)

Test pit terminated at approximately 9 feet
No caving observed
No seepage observed
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2-91M-13845-B
Test Pit Logs, Page 6

Depth (feet) Material Description Sample No.

Test Pit TP-111

Location: Approximately 1350 feet north of south end of east “Chelsea” trench
Approximate ground surface elevation: Unknown '

0.0-0.75 Topsoil

0.75-2.0 Loose to medium dense, moist, tan, fine to medium SAND, trace silt, occasional
roots (as deep as 3 feet in west side of test pit)

20-3.5 Loose to medium dense, moist, tan, fine to medium SAND, trace to some silt,
occasional root in upper 2 feet.

3.5-10.0 Loose to medium dense, moist, gray SAND, trace gravel. Coarse SAND, with
some gravel from 3.5 to 4.0, and from 6.0 to 7.0 feet.

Test pit terminated at approximately 10 feet
No caving observed
No seepage observed

Test Pit TP-112

Location: Approximately 1350 feet north of south end of west “Chelsea” trench
Approximate ground surface elevation: Unknown

0.0-0.75 Topsoil

0.75-2.5 Loose to medium dense, moist, tan, fine to medium SAND, trace silt, occasional
root in upper 2 feet.

25-10.0 Loose to medium dense, moist, gray SAND, some gravel.

Test pit terminated at approximately 10 feet
No caving observed
No seepage observed

Date Excavated: January 31, 2002 Logged by: KSS
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APPENDIX B
LABORATORY TESTING PROCEDURES AND RESULTS
1-91M-13845-A

The following paragraphs describe our procedures associated with the laboratory tests that we
conducted for this project. Graphical results of certain laboratory tests are enclosed in this
appendix.

Visual Classification Procedures

Visual soil classifications were conducted on all samples in the field and on selected samples in
our laboratory. All soils were classified in general accordance with the United Soil Classification
System, which includes color, relative moisture content, primary soil type (based on grain size),
and any accessory soil types. The resulting soil classifications are presented on the exploration
logs contained in Appendix A.

Moisture Content Determination Procedures

Moisture content determinations were performed on representative samples to aid in
identification and correlation of soil types. All determinations were made in general accordance
with ASTM:D-2216. The results of these tests are shown on the exploration logs contained in
Appendix A.

Grain Size Analysis Procedures

A grain size analysis indicates the range of soil particle diameters included in a particular
sample. Grain size analyses were performed on representative samples in general accordance
with ASTM:D-422. The results of these tests are presented on the enclosed grain-size
distribution graphs and were used in soil classifications shown on the exploration logs contained
in Appendix A.

SIAWORDPROC\_Projects\13000s\13845 Tualip Tribes\Geotechnical Summary report.doc
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SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Light Brown sand with some silt and gravel

1 in, 100.0 Moisture=20.4%
3/4 in. 95.3
3/8 in. 92.9

#4

92.7
Atterberg Limits
#10 91.7 - = -
| &
; Coefficients
#?88 %gg Dgs= 0.750 Dgo= 0.388 D50= 0.335
#200 6.9 D3p= 0.246 D15= 0.166 D1p= 0.125

Cy= 3.11 Ce= 125

Classification
uscs= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

" (no specification provided)

Sample No.: 4697.1 Source of Sample: Date: 11/21/01
Location: B-1,S-18 Elev./Depth: 28

Client: Parametrix
a m E @ Project: Tulalip Effluent Infiltration Project
Project No: 1-91M-13845-A Plate
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Project: Tulalip Effluent Infiltration Project
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: Coefficients
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USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136,D1140, D2216
Sampled: 11/5-13/01

* (no specification provided)

Sample No.: 4697.3 Source of Sample: Date: 11/21/01
Location: B-2,S-11 Elev./Depth: 17'

Client: Parametrix
a m EE @ Project: Tulalip Effluent Infiltration Project
j 1-91M-13845-A Plate

Project No:
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SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT (X=NO) Light brown silty sand

#10 100.0 Moisture=25.3%
#20 99.9
#40 98.5

#60 82.5
Auerberg Limits
4100 453 PL= Attf;ber Limits Pl=

#200 17.1

Coefficients b s
Dgs= 0.262 Dgo= 0.181 50= 0.1
Dgg= 0.110 Dq5= D10=

Classification
USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

* (no specification provided)

Sample No.: 46974 Source of Sample: Date: 11/21/01
Location: B-2, S-24 Elev./Depth: 37.5'

amec®

Client: Parametrix
Project: Tulalip Effluent Infiltration Project
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Project No: 1-91M-13845-A Plate



Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 0.0 78.4 21.6

SIEVE PERCENT SPEC." PASS? Solil Description

SIZE FINER PERCENT (X=NO) Light brown silty sand

#4 100.0 Moisture=21.1%
#10 100.0
#20 99.9

#40 98.4
Alterverg L.imits
%60 831 bL= Alt-tf_gber Limits Pl=

#100 51.9
#200 21.6 Coefficients

Dgs= 0.261 Dgo= 0.171 D5o= 0.145
D30= 0.0942 D?5= D1p=

Cy= Cc=

Classification
USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136,D1140, D2216
Sampled: 11/5-13/01

" (no specification provided)

Sample No.: 4697.6 Source of Sample: Date: 11/21/01 ‘?M)
Location: B-3,S-28 ) Elev./Depth: 44.5'

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

E"’ E : Project No: 1-91M-13845-A Plate

——




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.8 57.8 414

SIEVE PERCENT SPEC." PASS? _ Soil Description
SIZE FINER PERCENT (X=NO) ‘Gray silty sand
3/8 in. 100.0 Moisture=29.6%

T
. Atterberq Limits
#40 7.1 PL= LL= PI=
#100 60.3
Coefficients

#200 414 Dgs= 0.236 Dgo= 0.149 Dso= 0.114
85= 60~ 02
D3p= D15= D1o=

Cu= Cc=

Classification
uscs= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

" (o specification provided)

Sample No.: 4697.7 Source of Sample: Date: 11/21/01
Location: B-4,S-7b - Elev./Depth: 12'

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

amec®

Project No: 1-91M-13845-A Plate




PERCENT FINER
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Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001

GRAIN SIZE - mm

% COBBLES % GRAVEL

% SAND % SILT |

% CLAY

0.0

0.1

_923 7.6

SIEVE PERCENT
SIZE FINER

SPEC.*
PERCENT

PASS? Soil Description
(X=NO) Gray sand some silt

3/8 in. 100.0
#4

#10 99.8
#20 99.5
#40 92.5
#60 64.6
#100 229
#200 7.6

Moisture=24.0%

Atterberq Limits
PL= LL=
Coefficients
Dgs= 0.348 Dgo= 0.236 Dsog=
D3g= 0.166  Doo= 0.128 Dio=
Cy= 224 Cc= 111

Classification
uscs= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

0.210
0.105

* (no specification provided)

Sample No.: 4697.8
Locathn: B-4, S-24

Source of Sample: Date:
Elev./Depth:

11/21/01
37.5

_— 9

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

Project No: 1-91M-13845-A Plate




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001

% COBBLES

% GRAVEL

% SAND % SILT

|  %cCLAY

0.0

7.8

88.1

4.1

SIEVE
SIZE

PERCENT

PASS?
(X=NO)

SPEC."
PERCENT

3/4in.
5/8 in.
3/8in.
#4
#10
#20
#40
#60
#100
#200

Soil Description
Gray sand some gravel trace silt
Moisture=24.5%

Atterberg Limits
LL=

b DCoefficients
g5= 0.418 = 0.286
D3p= 0.196 D?g= 0.158
Cy= 230 Cc= 1.08

Classification

PL=

USCs=

Remarks
Tested by: SS/YY Reviewed by: ml
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

AASHTO=

Pl=

Dsg= 0.251
D?8= 0.124

* (no specification provided)

Sample No.: 4697.9
Locatiqn: B-5, S-12

Source of Sample:

Elev./Depth:

11/21/01
19'

Date:

amec®

Project No:

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

1-91M-13845-A

Plate ﬂ




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm '
% COBBLES % GRAVEL % SAND % SILT l % CLAY
0.0 0.0 94.0 6.0

SIEVE PERCENT | SPEC." PASS? Soil Description

SIZE FINER PERCENT (X=NO) Gray sand some silt
#10 100.0 : Moisture=25.0%

#60 61.6 Atterberg Limits

g PL= LL= Pi=
Coefficients 5

Dgs= 0.366 Dgo= 0.245 50= 0.216

D§8= 0.168 D1g= 0.128 D10= 0.108

Cy= 227 Cc= 1.07

Classification
USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

¥ (no specification provided)

Sample No.: 4697.10 Source of Sample: Date: 11/21/01
Locathn: B-5, S-24 Elev./Depth: 37

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

Iam e C . Project No: 1-91M-13845-A Plate




Particle Size Distribution Report

Plate

1-91M-13845-A

Project: Tulalip Effluent Infiltration Project

Client: Parametrix

Project No

1
S
S w )
o QN
<+ o =3
® Ra ==
co
| i 0 £
i Qe T B
= |12 a 49 Qg
s | \ g
= € 8 = ]
7} [=] = i c|r m w
4 = £ 3 ol
o sum| e 00 =) [/
T emnl 0} = N O ™| D
% H et moow = mww
al 8 2 SR @ HIERN
E oy olQu @ o2 Q
(V7] Becsraey SR DO RN TN SO DR T S LY 77— =| — (7] ©~0 8 g
y 4 o © T CD O O CR=}
L e s o e . e peaey sammm— ——g ol 3 < KIS
oorg]| - - --- N m./o mmy
llllllllllllllllllllllllllllllllllllllllllllllll eo —
L R A e LR R e = P . e R e TR 2 N — ©n =
i m o 0 M.JS 5.0 o
—— 52 So g 1 259
! IR A e Sl Ittt il ol il il il i 19 » 2 R ] .mm..n...
7 BN .2 " wolu O
=, NeE| 62 & &8¢ 3 &%
Y e 4 NE—— ————— — — R S N— O o (& o HF<®n
~Z
- z 8
(V%] Q.
[ o E
®
~ =
[@)
[ TEE'e I SR PSP INPISIPIS SIS PP gy [Rpapppe) NESpupupupy Ppppapan m W s
o
o X
L
B B S e P e R A R e ) = 3
LE71Y (RS R NN i ) E T R Rt PRI, IR AR a . B ()
v I3
ol O u
L1 Yo S SR PP PPN SR AP Puuppey DR SN R 3 o o
v
wer e o % &
R o
1751 ISR NN (RN (RPN S e PRpupepey ISR NN R =
B
e 2
- S o
Z o g ~
e e S R R S S S D T E T, B ° W ogleqgeane~ng o
[ =]
8 g Z|23qnszgr §8¢
» w — g T M
L I R R I R e t s LIt S i LI w Qo ﬁc
os| &= ..
@ 8 0§.
2(3 B z2
. ] [+
s (S]] |¢ wlesi28g888 &€ 28
n N3 ##M#]?. o
o ° L 33 ~ E4
m & 8 4 3 3 = ] & e e -, S
H3INI4 LN3DH3d

amec®




Particle Size Distribution Report
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500 100

10

GRAIN SIZE - mm

_‘
e

% COBBLES % GRAVEL

% SAND

% SILT [ %cLay

0.0

14

94.6

4.0

SIEVE PERCENT
SIZE FINER

SPEC." PASS?
PERCENT (X=NO)

5/8 in. 100.0
3/8 in. 98.7
#4 98.6
#10 98.5
#20 98.0
#40 81.5
#60 37.
#100 1
#200

Gray sand trace silt

Moisture=24.5%

PL=

Dgs= 0.452
D3g= 0.225
Cy= 2.18

USCs=

Tested by: SS/YY Reviewed by: ML

ASTM: C136, D1

Sampled: 11/5-13/01

Soil Description

Atterberg Limits
LL= Pi=

Coefficients

Dgp= 0.323 Dsp= 0.288
Doo= 0.172 D3o= 0.148
Cc= 1.05

Classification
AASHTO=

Remarks

140, D2216

* (no specification provided)

Sample No.: 4697.12
Locatipn: B-6, S-15

Source of Sample:

. Date: 11/21/01
Elev./Depth: 23.5'

amec®

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

Project No: 1-91M-13845-A
e

Plate




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001

GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT |  %cLay
0.0 0.8 90.8 8.4

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT {X=NO) Gray sand some silt

3/8 in. 100.0 Moisture=22.8%
#4 99.2
#10 98.5

~\O
H

&

S
©JIR3R
HLO—n

Atterberg Limits
PL= LL= Pl=

Coefficients 5
Dgs= 0.480 Dgo= 0.313 50= 0272
D§8= 0.200 D?g= 0.141 D1o= 0.107
Cy= 2.93 Ce= 119

Classification
USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

* (no specification provided)

Sample No.: 4697.13 Source of Sample: Date: 11/21/01
Location: B-7,S-7 . Elev./Depth: 11.5'

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

amec®

Project No: 1-91M-13845-A Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.0 538 362

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Gray silty sand to sandy silt
#10 100.0 Moisture=25.5%

#60 91.4
#100 775 PL= Alt.tf;ber Limits Pl

Coefficients
Dgs= 0.188 Dgo= 0.100 Dgo= 0.0812
D30= D1s= D1o=

Classification
USCS= AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 11/5-13/01

* (no specification provided)

Sample No.: 4697.14 Source of Sample: Date: 11/21/01
Location: B-7,S-30 ' Elev./Depth: 47

amec®

Client: Parametrix
Project: Tulalip Effluent Infiltration Project

-91M-13845-A Plate

Project No: 1




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.0 90.6 94

SIEVE | PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Dark gray sand some silt

#10 100.0 Moisture=25.8%
#20 100.0
#30 99.4

#40 95.2
Atterberg Limits
#50 82.7 PL= Aitgber Limits

4100 %3
: Coefficients
#200 94 Dgs= 0.311 Dgo= 0.231 Dso= 0.206
D3g= 0.158  Dag= 0.110 D30= 0.0797
C= 2.90 Co= 1.36

Classification
uscs= AASHTO=

Remarks
Tested by: YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 12/07/01

Pi=

i (no specification provided)

Sample No.: 4745.1 Source of Sample: . Date: 12/14/01
Location: B-8, S-6 : Elev./Depth: 22.5'

amec®

Client: Parametrix
Project: Tulalip Wastewater Plant

Pro!ect No: 1-91M-13845-A Plate




Particle Size Diétribution Report
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500 100 10 1 0.1 . 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.2 94.9 49

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT {X=NO) Gray sand trace fines
25in, 160.0 Moisture=26.4%

#4
#10 99.5

#20 97.6
Atterberg Limits
30 320 PL= AtLthber Limits pl=

b0 | a3
| Coefficients
#?gg ?%2 Dgs= 0.511 Dgo= 0.348 Dsp= 0.307
9 D3p= 0.243 D15= 0.177 D1g= 0.137
Cy= 2.53 Co= 124

#200 4,
Classification
Uscs= AASHTO=

Remarks
Tested by: YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 12/07/01

* (no specification provided)

Sample No.: 4745.2 Source of Sample: ) Date: 12/14/01
Location: B-9, S-2 Elev./Depth: 5'

ame

Client: Parametrix
|| Project: Tulalip Wastewater Plant

1-91M-13845-A Plate . |

|| Project No:




Particle Size Distribution Report

Plate

1-91M-13845-A

Project: Tulalip Wastewater Plant
Project No:

Client: Parametrix

-
S
o W W
= =8 N
oo
L1 EE
) 4 A0 = a8
o m w
M c| o = °
7] O = [~y w
o = E 2 olw
3 - clen e~ =l Sm
i - SN, 8 x
o Oase & | )
3 s EL.- 8§ E23
W £ ot 0 Ol o N
n [=ZTs]1] @ .w
<] @® XjonQ
(2 ECCICRCIC SOOI ERCICRGE. RO SN SR R S a) o) I 37 - = 7] ] 0.0 = = .
—Z—_ o &3 9000 & 8o
[ I S e e S BT e e - (72| -4 .WM.I.
\ .m/o m.\.ulm
W S A
83 W,o.,m
9l =3 80 =
E S e SS G n o 78
2] en s 2 nn a wmln...
NIZlof| 88 » 83y 8§ $GE
o2 = & 006 3 &<a
o
~Z
_ & 8
oy o =
E
*
? -—
....................................................... a2 s
< I ]
ped
W E === cE T s T s b e e e —— ] o W
L I R Rl R ) Ut Py SUpRR AU E m .. B L2
R DU SO IR PO SUUI U IS N S N 25 (88 §
o o o s
L R R LR LT TRty Syt PRy VR AR IR (U] o
° ®» w ]
2 o
LTS ICIPIPY SRORUR SRRy [N SO R RN R AP R ) 2
uz B o
- T A
R s S SEE Y FE Ty T e P e e newee i Elowoowow—~onm E g
S O Z|oagarnrrnccinst g8 <« -
- X SISO NNRVNON g ST
o w = 8 < Y
k] I e R o e P Y A E ] P w o. e
u g ..
=
|2 LSS
91° |w ocooocooco g o®w
o |O wiegeye 4 e E =0
g o | |2 H|ES¥SREEREES 28
s ]
m & 8 R 2 8 =4 8 c e e ;me= 3
H3INI4 LINIOH3Id

amec®



Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.1 93.5 6.4

SIEVE PERCENT SPEC.* PASS? Soil Description

SIZE FINER PERCENT (X=NO) Gray sand trace silt

1/4 in, 100.0 Moisture=10.6%
#4 99.9
#10 99.9

#20 99.3 i
Atterberg Limits

#30 96.8 - — -

#40 85.0 PL= LL= Pi=

228 22'1 - Coefficients

#100 18. Dgs= 0.425 Dgo= 0.293 Dso= 0.263

#200 D30= 0.199 D15= 0.132 D1p= 0.101
Cy= 2.90 Ce= 1.34

Classification
USCS= AASHTO=

Remarks
Tested by: YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 12/07/01

* (no specification provided)

Sample No.: 47454 Source of Sample: Date: 12/13/01
Location: 1-2,S-1 Pond Bottom " Elev./Depth: 3'

Client: Parametrix
Project: Tulalip Wastewater Plant

amE : Project No: 1-91M-13845-A Plate




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001

GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT [ _%CLAY
0.0 0.0 59.2 40.8

SIEVE PERCENT SPEC." PASS? Solil Description

SIZE FINER PERCENT {X=NO) Gray silty sand

#4 100.0 o Moisture=35.3%
#10 99.9
#20 99.6

#30 99.4 - .
Atterberg Limits
#40 99.1 - - -
. Coefficients
ﬁégg Zgg Ds5f 0.169 D60_=_ 0.104 D50f 0.0874
D30= D15= D10=
Cy= C~

Classification
uscs= AASHTO=

- Remarks
Tested by: YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 12/07/01

¥ (no specification provided)

Sample No.: 47456 Source of Sample: Date: 12/14/01
Location: I-5, S-1 : Elev./Depth: 3'

Client: Parametrix
Project: Tulalip Wastewater Plant

E I !EE : Project No: 1-91M-13845-A Plate




Particle Size Distribution Report
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500 100 10 0.1 0.01 0.001

% COBBLES % GRAVEL

% SAND % SILT

% CLAY

0.0 02 _

96.6

3.2

SPEC."
PERCENT

SIEVE
SIZE

PERCENT

PASS?
(X=NO)

Soil Description
Gray sand trace silt

1/4 in,
#4
#10
#20
#30
#40
#50
#60
#100 8.
#200 3

Moisture=12.7%

Atterberg Limits
LL=

Coefficients
Dgo= 0.450
Dq5= 0.214
Ce= 1.20

Classification
AASHTO=

Remarks
Tested by: YY Reviewed by: ML
ASTM: C136, D1140, D2216
Sampled: 12/07/01

PL=

Dgs= 0.621
o%ﬁ: 0.302
Cy= 267

USCS=

PI=

D50=
D1o=

[y

0.401
0.169

* (o specification provided)

Sample No.: 4745.5
Location: I-4, S-1 Bottom of Pond

Source of Sample:

Date:

i Elev./Depth:

12/13/01

4

amec®

Client: Parametrix
Project: Tulalip Wastewater Plant

Project No: 1-91M-13845-A

Plate




Particle Size Distribution Report
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500 100 10 ) ' 0.1 0.01 0.001

GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 2.1 95.0 2.9

SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Gray and black sand

1/2 in. 100.0 Moisture=7.0%
3/8 in. 99.6
1/4 in, 98.5

#4 97.9
# Atierperq Limits
10 953 Atterberg Limits |

B
; Coefficients
#?gg 30'2 Dgs= 0.702 Dgp= 0.397 Dsp= 0.339
9 D3p= 0.248 D15= 0.179 D1g= 0.152
Cu= 2.60 Cc= 1.02

9.
#200 2.
Classification
USCS= SP AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

¥ (no specification provided)

Sample No.: 4868.1 Source of Sample: Date: 2/07/02
Location: TP-101, S-2 . Elev./Depth: 2'

Client: Parametrix
‘|| Project: Dewatering Infiltration Project, Tulalip

amex

Project No: 2-91M-13845-B Plate i



Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT J % CLAY
0.0 0.0 98.6 14

SIEVE PERCENT SPEC.* PASS? Soil Description

SIZE FINER PERCENT (X=NO) Gray and black sand

1/4 in. 100.0 Moisture=5.8%
#4 100.0
#10 99.7

#20 99.2 i
Atterberg Limits
#a 5 PL= LL= PI=

4
so0 | 3
' Coefficients
#200 L Dgs= 0431  Dgo= 0.336 Dso= 0.303
D30= 0.240 D15= 0.183 D1g= 0.159
Cy= 2.11 Cc= 1.07

Classification
USCS= sp AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
ASTM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

HWw—n

* (no specification provided)

Sample No.: 4868.2 Source of Sample: Date: 2/06/02
Location: TP-102, S-3 : Elev./Depth: 9

Client: Parametrix
Project: Dewatering Infiltration Project, Tulalip

~ || Project No: 2-91M-13845-B Plate




Particle Size Distribution Report
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500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY
0.0 36 95.6 08

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Gray and black sand trace gravel

3/4in. 100.0 Moisture=6.4%
5/8 in. 97.5
3/8in. 97.3

1/4 in. 96.8 .
Atterberg Limits
#4 96.4 PL= AtLtf;ber Limits

i | B
: Coefficients

ipd ?—}% Dgs5= 0.666 Dgp= 0.418 Dso= 0.372
8
8

Pl=

#60 .
#100 4. D3p= 0.297 D4i5= 0.239 D1p= 0.211
0. Cy= 199 Ce= 1.00

#200
Classification
UsCs= sp AASHTO=

Remarks
Tested by: SS/YY Reviewed by: ML
STM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

* (no specification provided)

Sample No.: 4868.3 Source of Sample: Date: 2/06/02
’ . Location: TP-103, S-1 Elev./Depth: 5'

Client: Parametrix

a m e ﬁ o - || Project: Dewatering Infiltration Project, Tulalip
| || Project No: 2-91M-13845.B Plate _j‘




Particle Size Distributioﬁ Report
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500 700 10 g 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT [~ %cLay

0.0 0.1 89.3 10.6

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Reddish brown sand some silt
3/8 ;& 100.0 Moisture=16.9%

#10 98.8

- #20 96.4 -
#40 84.5 PL= Alt-tf;berg Limits

g0 | 339
. Coefficients
#200 10.6 Dgs= 0.431 Dgo= 0.261 Dso= 0.226
D30= 0.168 D15= 0.115 D1o=
Cu= Cc=
Classification
USCS= SP-SM AASHTO=

Remarks
Tested by: SS/TW Reviewed by: ML
ASTM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

PI=

* (no specification provided)

Sample No.: 4868.4 Source of Sample: Date: 2/07/02
Location: TP-105, S-1 Elev./Depth: 2'

Client: Parametrix
Project: Dewatering Infiltration Project, Tulalip

h:am e@ . Project No: 2-91M-13845-B Plate T_J_i




Particle Size Distribution Report
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Particle Size Distribution Report
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY
0.0 0.7 90.9 . 8.4

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT | (X=NO) Light brown sand some silt
3/8 in. 100.0 Moisture=8.7%

#10 99.0

#20 97.1 i
Atterberg Limits
Fao 8.4 PL= LL= PI=

3.5

%Z Coefficlents

' Dgs= 0.419 Dgo= 0.235 D5g= 0.200
D3p= 0.142 D15= 0.0955 D1o= 0.0797
Cu= 295 Cc= 1.08

Classification
USCS= SP-SM AASHTO=

Remarks
Tested by: SS/JW Reviewed by: ML
ASTM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

¥ (no specification provided)

Sample No.: 4868.6 Source of Sample: Date: 2/07/02
Location: TP-107, S-2 : Elev./Depth: 3'

Client: Parametrix
Project: Dewatering Infiltration Project, Tulalip

E m E C Project No: 2-91M-13845-B Plate




Particle Size Distribution Report
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Particle Size Distribution Report

K3
g o £ £ g
$ s g% ¢35 £8 8§33 g8 EBSE
100 . » v v v F ﬁh. ' ] o ]|
SURLE LS S N )
%0 e b M VA L A 4
80 e M=l Emm:ilNN AN T L
70 e R
x CUELEE f f\f Il
uw 60 v T ——tr T . -1t
Z U R R I
w ONREE el I Ik
E s | 5w A R R 1 Y M i —
w CoUEELE Tl ERE Co:
& SRRl s HINE (I YL
o 4 I T i IR :\:::
30 — T T I\III
20 —He e e e W NN :g‘::
10 1111 A 1 W1
: 1] il :I 4. L) 1] :\l..é
0 . N N I M N N : . . ol
500 100 10 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % cCLAY
0.0 0.0 94.5 55

SIEVE PERCENT SPEC." PASS? Soil Description

SIZE FINER PERCENT =NO) Reddish brown sand some silt
#4 100.0 Moisture=11.3%

#10 99.7

#20 97.4

#40 82.9 Atterberg Limits
Atterberg Limits

#60 47.4 _ = -
#100 15.5 PL= LL= PI
#200 3.5 Coefficients

Dgs= 0.445 Dgo= 0.296 Dso= 0.259
o§0= 0.196 o?2= 0.148 Dig= 0.127
Cy= 234 Ce= 1.02

Classification
USCS= SP-SM AASHTO=

Remarks
Tested by: SS/JW Reviewed by: ML
ASTM: C136-96a, D1140-97, D2216-96
Sampled: 1/31/02

* (no specification provided)
Sample No.: 4868.8 Source of Sample: Date: 2/07/02
Location: TP-110, S-1 . Elev./Depth: 1'

Client: Parametrix
1| Project: Dewatering Infiltration Project, Tulalip

Project No: 2-91M-13845-B Plate
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APPENDIX C

PUMP TEST RESULTS

S\WORDPROC\_Projects\13000s\13845 Tuslip Tribes\Geotechnical Summary report.doc



Pumping Test P-1 Recovery Test P-1
(Pumping rate = 1.2 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 8.62 0 0.00 9.21
5 0.08 5 0.08 8.91
10 0.17 8.88 10 0.17 8.87
15 0.25 8.92 15 0.25 - 8.75
20 0.33 8.94 20 0.33 8.66
25 0.42 25 0.42 8.6
30 0.50 8.96 30 0.50 8.56
35 0.58 8.98 35 0.58 8.52
40 0.67 8.99 40 0.67
45 0.75 45 0.75
50 0.83 9.03 50 0.83 8.64
55 0.92 55 0.92 8.65
60 1.00 9.05 60 1.00 8.66
75 1.25 9.07 75 1.25 8.67
920 1.50 9.09 90 1.50 8.67
105 1.75 9.1 105 1.76 8.67
120 2.00 9.12 120 2.00 8.67
135 225 9.12 135 2.25 8.67
150 2.50 © 9.3 150 2.50 8.67
165 275 9.14 165 2.75 8.67
180 3.00 9.15 180 3.00 8.66
210 3.50 9.15 210 3.50 8.66
240 4.00 9.16 240 4.00 8.655
270 4.50 9.17 270 4.50 8.65
300 5.00 9.17 300 5.00 8.65
360 6.00 9.18
420 7.00 9.185
480 8.00 9.19
540 9.00 9.2
600 10.00 9.2
660 - 11.00 9.2
720 12.00 9.205
780 13.00 9.205
840 14.00 9.21
900 15.00 9.21
Total Drawdown (feet) 0.59

* All measurements taken from the top of the monument

AMEC Earth & Environmental 03/14/2002



Pumping Test P-2 Recovery Test P-2
(Pumping rate = 1.1 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 11.72 0 0.00 12.77
5 0.08 11.98 5 0.08
10 0.17 10 0.17 12.46
15 0.25 12.05 15 0.25 12.35
20 0.33 20 0.33 12.25
25 0.42 12.16 25 0.42
30 0.50 12.2 30 0.50 12.7
35 0.58 35 0.58
40 0.67 40 0.67
45 0.75 12.27 45 0.75 11.86
50 0.83 ‘ 50 0.83
55 0.92 55 0.92
60 1.00 12.32 60 1.00 11.89
75 1.25 75 1.25
90 1.50 12.41 90 1.50 11.89
105 1.75 105 1.75
120 2.00 12.47 ' 120 2.00 11.88
135 225 135 2.25
150 2.50 12.51 150 2.50 11.86
165 275 165 275
180 3.00 12.55 180 3.00 11.85
210 3.50 12.58 210 3.50 11.85
240 4.00 12.6 240 4.00 11.84
270 4.50 270 4.50 11.83
300 5.00 12.63 300 5.00 11.82
360 6.00 12.66
420 7.00 12.68
480 8.00 12.69
540 9.00 12.71
600 10.00 12.71
660 11.00 12.72
720 12.00 12.74
780 13.00 12.76
840 14.00 12.76
800 15.00 12.77
Total Drawdown (feet) 1.05

* All measurements taken from the top of the monument

AMEC Earth & Environmental 03/14/2002



Pumping Test P-3 Recovery Test P-3
(Pumping rate = 2.7 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*

0 0.00 5.48 0 0.00 8.86
5 0.08 5 0.08 8.2
10 0.17 74 10 0.17 6.81
15 0.25 7.85 15 0.25 5.92
20 0.33 8 20 0.33 54
25 0.42 8.11 25 0.42 5.27
30 0.50 8.21 30 0.50 5.24
35 0.58 8.29 35 0.58 5.22
40 0.67 8.31 40 0.67 5.22
45 0.76 8.42 45 0.75 5
50 0.83 8.47 50 0.83 5
55 0.92 8.5 55 0.92 5.38
60 1.00° 8.53 60 1.00 5.38
75 1.25 8.61 75 1.25 5.45
90 1.50 8.65 90 1.50 5.49

105 1.7 8.69 “105 1.75 5.49

120 2.00 8.71 . 120 2.00 549

135 2.25 8.71 135 2.25 5.49

150 2.50 8.71 150 2.50 5.49

165 2.75 8.715 165 2.75 548

180 3.00 8.73 180 3.00 5.48

210 3.50 8.75 210 3.50 5.48

240 4.00 8.76 240 4.00 548

270 4.50 8.77 270 4.50 5.48

300 5.00 8.78 300 5.00 5.48

360 6.00 8.79

420 7.00 8.8

480 8.00 8.81

540 9.00 8.82

600 10.00 8.82

660 11.00 8.82

720 12.00 8.82

780 13.00 8.83

840 14.00 8.85

900 15.00 8.86

Total Drawdown (feet) 3.38

* All measurements taken from the top of the monument
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Pumping Test P-4 Recovery Test P-4 Am)
(Pumping rate = 2.6 gpm)

Time Depth to water Depth to water
(sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 744 0 0.00 9.83
5 0.08 8.6 5 0.08 9.1
10 0.17 ' 10 0.17 8.3
15 0.25 8.94 ‘ 15 0.25 7.92
20 0.33 9.12 20 0.33 7.61
25 0.42 9.21 25 0.42 7.51

30 0.50 9.29 30 0.50

35 0.58 9.34 35 0.58 7.44
40 0.67 9.4 40 0.67 7.36
45 0.75 9.44 45 0.75

50 0.83 50 0.83

55 0.92 9.49 65 0.92

60 1.00 9.51 ' 60 1.00 7.53
75 1.25 9.55 75 1.25 764
920 1.50 9.6 90 1.50 7.64
105 1.76 9.64 105 1.75 7.63
120 2.00 9.67 - 120 2.00 7.62
135 225 9.69 ' 135 2.25 7.61
150 2.50 9.7 150 2.50 76
165 2.75 9.72 165 2.75 7.58 “

- 180 3.00 9.73 180 3.00 7.56 '

210 3.50 9.74 - 210 3.50 7.56
240 4.00 9.76 240 4.00 7.55
270 4.50 9.77 270 4.50 7.54
300 5.00 9.79 300 5.00 7.53
360 6.00 9.8

420 7.00 9.81

480 8.00 9.81

540 = 9.00 9.815

600 10.00 9.82

660 11.00 9.825

720 12.00 9.83

780 13.00 9.83

840 14.00 9.83

900 15.00 9.83

Total Drawdown (feet) 2.39

* All measurements taken from the top of the monument
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Pumping Test P-5 Recovery Test P-5
(Pumping rate = 3.8 gpm)

Depth to water Depth to water
Time (sec) Time {min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 5.08 0 0.00 6.445
5 0.08 5 0.08 5.75
10 0.17 6.35 10 0.17 5.22
15 0.25 6.35 15 0.25 51
20 0.33 6.36 20 0.33 5.05
25 0.42 6.36 25 0.42 5
30 0.50 6.36 30 0.50 4.99
35 0.58 6.37 35 0.58 4.99
40 0.67 6.38 ‘ 40 0.67 4.99
45 0.75 6.38 45 0.75 5
50 0.83 6.39 50 0.83 5.05
55 0.92 6.39 55 0.92 5.06
60 1.00 6.39 60 1.00 5.07
75 1.25 6.39 75 1.25 5.12
90 1.50 6.39 90 1.50 5.13
105 1.76 6.4 105 1.75 5.13
120 2.00 6.41 120 2.00 5.13
135 2.25 6.41 135 225 5.13
150 2.50 6.41 150 2.50 5.13
165 2.75 6.42 165 275 5.13
180 3.00 6.42 180 3.00 5.125
210 3.50 6.42 210 3.50 5.12
240 4.00 6.43 240 4.00 5.12
270 4.50 6.43 270 4.50 5.12
300 5.00 6.44 300 5.00 5.12
360 6.00 6.44
420 7.00 6.44
480 8.00 6.44
540 9.00 6.44
600 10.00 6.44
660 11.00 6.445
720 12.00 6.445
780 13.00 6.445
840 = 14.00 6.445
900 15.00 6.445
Total Drawdown (feet) 1.365

* All measurements taken from the top of the monument
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Pumping Test P-6 Recovery Test P-6
(Pumping rate = 5.5 gpm)

Depth to water Depth to water
Time (sec) Time (_min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 2.6 0 0.00 7.8
5 0.08 5 0.08
10 0.17 2.9 10 0.17 4.85
15 0.25 4.55 16 0.25 4.25
20 0.33 5.15 20 0.33
25 0.42 5.25 25 0.42 4.1
30 0.50 5.7 30 0.50 4.02
35 0.58 5.95 35 0.58 3.9
40 0.67 6.05 40 0.67 3.86
45 0.75 6.1 45 0.75
50 0.83 50 0.83 3.8
55 0.92 6.17 55 0.92 3.76
60 1.00 6.22 60 1.00 3.74
75 1.25 6.3 75 1.25 3.67
90 1.50 - 6.4 20 1.50 3.61
105 1.75 6.43 105 1.7 3.56
120 2.00 6.47 120 2.00 - 3.52
135 2.25 135 2.25 3.48
150 2.50 6.56 150 2.50 3.45
165 2.75 165 275 3.42 "‘N
180 3.00 6.62 180 3.00 3.41
210 3.50 6.67 210 3.50 3.35
240 4.00 6.73 240 4.00 3.32
270 4.50 6.76 270 450 - 3.28
300 5.00 6.8 300 5.00 3.25
360 6.00 6.88
420 7.00 6.93
480 8.00 6.98
540 9.00 7.02
600 10.00 7.06
660 11.00 7.08
720 12.00 7.12
780 13.00 7.14
840 14.00 7.17
900 15.00 7.18
Total Drawdown (feet) 4.58

* All measurements taken from the fop of the monument
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Pumping Test P-7 Recovery Test P-7
(Pumping rate = 5.5 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 3.19 0 0.00 7.81
5 0.08 5 0.08
10 0.17 5.8 10 0.17 5
15 0.25 6.2 15 0.25 4.6
20 0.33 6.6 20 0.33 4.12
25 0.42 6.85 25 0.42 3.9
30 0.50 7 30 0.50 3.8
35 0.58 7.03 35 0.58 3.75
40 0.67 7.12 40 0.67 3.69
45 0.75 717 45 0.75 3.65
50 0.83 7.2 50 0.83 3.61
55 0.92 7.22 55 0.92
60 1.00 7.25 ' 60 1.00 3.58
75 1.25 7.32 75 1.25 3.54
g0 1.50 7.37 80 1.50 3.53
105 1.75 7.41 105 1.75 3.51
120 2.00 7.44 120 2.00 3.49
135 2.25 747 135 2.25 347
150 2.50 7.5 150 2.50 3.46
165 2.75 7.51 165 2.75 3.45
180 3.00 7.53 180 3.00 3.44
210 3.50 7.56 210 3.50 3.42
240 4.00 7.58 240 4.00 3.41
270 4.50 7.6 270 4.50 34
300 5.00 7.63 300 5.00 3.39
360 6.00 7.66
420 7.00 7.7
480 8.00 7.72
540 9.00 7.75
600 10.00 7.76
660 11.00 7.78
720 12.00 7.8
780 13.00 7.81
840 14.00 7.81
900 15.00 ,7.81
Total Drawdown (feet) 4.62

* All measurements taken from the top of the monument
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Pumping Test P-8 Recovery Test P-8
(Pumping rate = 5.5 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 2.14 0 0.00 4.45
5 0.08 2.75 5 0.08 3.1
10 0.17 2.85 10 0.17
15 0.25 3.3 15 0.25 2.55
20 0.33 20 0.33 245
25 0.42 3.55 25 0.42 2.45
30 0.50 30 0.50 245
35 0.58 39 35 0.58 245
40 0.67 4.03 40 0.67 245
45 0.75 4.07 45 0.75 242
50 0.83 4.09 50 0.83 2.41
55 0.92 4.1 55 0.92 241
60 1.00 4.13 60 1.00 24
75 1.25 4.15 75 1.25 2.39
90 1.50 4.17 20 1.50 2.37
105 1.76 4.2 ' 105 1.76 2.36
120 2.00 4.22 120 2.00 2.35
135 225 423 -135 2.25 233
150 2.50 4.25 150 2.50 2.32
165 275 4.26 165 2.75 2.31 o
180 3.00 4.26 180 3.00 2.305 :
210 3.50 4.29 210 3.50 2.29
240 4.00 4.3 240 4.00 2.28
270 4.50 4.32 270 4.50 2.27
300 5.00 4.34 300 5.00 227
360 6.00 435 .
420 7.00 4.37
480 8.00 4.39
540 9.00 44
600 10.00 4.41
660 11.00 443
720 12.00 444
780 13.00 444
840 14.00 . 445
900 15.00 4.45
Total Drawdown (feet) 2.31

* All measurements taken from the top of the monument
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Pumping Test P-9 Recovery Test P-9
(Pumping rate = 5.5 gpm)

Depth to water Depth to water
Time (sec) Time (min) (feet)* Time (sec) Time (min) (feet)*
0 0.00 5.32 0 0.00 8.1
5 0.08 5 0.08 6.6

10 0.17 10 0.17 6.15
15 0.25 6.8 15 0.25 5.77
20 0.33 7.55 20 0.33 5.65
25 0.42 7.72 25 0.42 5.58
30 0.50 7.75 30 0.50 5.54
35 0.58 7.78 35 0.58 5.51
40 0.67 7.8 40 0.67 5.49
45 0.75 7.82 45 0.75 5.47
50 0.83 7.83 50 0.83 5.46
55 0.92 7.85 55 0.92 5.45
60 1.00 7.86 60 1.00 5.44
75 1.25 7.87 75 1.25 5.42
90 1.50 7.91 90 1.50 5.41
105 1.75 7.93 105 1.75 5.4
120 2.00 7.94 120 2.00 5.39
135 2.25 7.96 135 2.25 5.39
150 2.50 7.97 150 2.50 5.385
165 2.75 7.98 165 275 5.38
180 3.00 7.99 180 3.00 5.38
210 3.50 8.01 210 3.50 5.37
240 4.00 8.02 240 4.00 5.37
270 4.50 8.02 270 4.50 5.36
300 5.00 8.025 300 5.00 5.36
360 6.00 8.03
420 7.00 8.05
480 8.00 8.06
540 -9.00 8.08
600 10.00 8.1
660 11.00 8.1
720 12.00 8.1
780 13.00 8.1
840 14.00 8.1
900 15.00 8.1

Total Drawdown (feet) 2,78

* All measurements taken from the top of the monument
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